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The AID project consists of constructing and providing 
maintenance fox an all weather road from Tendelti t~u El 
Obeid, a total distance sf 185 kilometers. ADB will 
provide parallel financing for a 116 kilometer road 
segment connecting Tendelti to Kosti. El Obeid, the 
capital of Kordofsn Region, is a major agricultural 
marketing center, Kosti, the eastern terminus of the 
project road, is a major rail and river port as well as 
a link !. the paved road network to Khartoum and Port 
Sudan. the road will be constructed as a 7 meter wide, 
two lane roadway with 1.5 meter shoulders and a double 
bituminous surface treatment, Maintenance is an 
integral part of the project. Funding will be provided 
for technical services, cquipxent and 
supplies/materials to maintain the entire road. Policy 
reforms related to maintenance of this and other roads 
in the Sudan are closely tied to the World Bank's Third 
Highway Project, which is just commencing, 

Ultimate beneficiaries of this project will be over 
3,0Q0,000 Sudanese engaged in tradittonal farming in 
the area of project influence. The project will also 
benefit the mainly private sector truck owners who 
operate, on average, five vehicles each- 

B, Financial Summary of the Pnoject: 

1. The AID life of project funding, summarized below, 
will total $60,000,880, of which $15,680,582 is to 
be obligated in FY 1984, 

a,s, REQUIREMENTS FIRST  YE^ - LOP 

Construction $13, 500, 582 $53,330,000 
Engineering Services $ 2,180,000 $ 5,0401009 
Maintenance: 

Commodities $ 660,000 
Technical Assistarice 8 340,000 

Total $15,680,582 $59,330,000 



2, The GOS will provide $41,000,000 in local cuxrency 
covering salaries, supplies, housing, utilities, 
and audits. The ADB will provide $41,270,000, The 
U.S. contribution totals 42% of total road C O S ~ S ~  
AI>B , 29%; and the GOS in excess of 25% of the road 
costs for the section funded by AID (this includes 
cash and in kind contributions, including the land 
upon which the road will be constructed),and in 
excess of 29% of total road costs, Total project 
cost of the entire road, including AID and non-AID 
contributions, is $143,000,000. 

6, Socio-Economic, Technical, and Environmental 
Description: 

I. The project has been appraised as a socially 
worthwhile activity, The project will create a 
reliable road link that will (1) offer local 
farmers a cheaper and more reliable outlet for 
their produce; (2) lead to lower transport costs, 
resulting in increased producer profits which will 

/ encoxage greater production; (3) provide a more 
reliable source of agricultural inputs such as 
implements, fuel, seeds and fertilizers; ( A )  
stimulate extension and social services in the area 
of project influence; ( 5 )  encourage beneficial 
changes in farm financing and technology; and (6) 
stimulate the further development of private sector 
truckingI 

2, There ate no human rights implications for this 
act iv i ty  , 

3 ,  The activities identified in the Project 
were judged to be technically sound, 

4, A negative detetmination for environmental matters 
has been approved. 

D, Implementation: 
5 

1. Conditions and covenants to ensure timely 
implementation of the project are included in the 
attached authorization, 
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I. SU~IMW and Recorumendatims 

A* Purpose of Project 

The purpose of the Western Agricultural Marketing Road project is to 
provide and maintain an all-weather road link between the agricultural areas 
of western Sudan and national and international markets vfa Kosti, KbrtoFa 
and Port Sudan, The project; road will result in cheaper and more reliable 
transportation, which 3 the link between the project purpose and the project 
goal to increase production and income in the rainfed agricultural area of 
western Sudan and to increase Sudan's export earnings. 

B. Description of Project 

At present, road traffic between Knsti and El Obeid moves on a system of 
non-permanent tracks created over the %ears by trucks. Under good dry season 
conditions, the 301 kilometer journey takes twelve hours. The same dfstance 
can take several days to cover during the wet season because of flash floods 
and sticky clay soils. The tracks run cm natural. ground, and no surface 
improvements or maintenance are carried out, When a track deteriorates, truck 
drivers simply abandon the original route and create a new one, 

The project road from Kosti to El Obeid, a distance of 301 kilometers, 
will have a 7.0 meter-wide, two-lane roadway with 1,s meter shoulders and a 
double bituminous surface treatment. It will be financed and budlt in two 
separate sections, with construction proceedjtng sifoultaneously, The 116 
kilometers from Kosti to the Tendelti area will be financed by the African 
Developmsct Bank (ADB) and have engineering services furnished by NORCONSULT, 
a Norwegian consulting firm. AID will. ffnance the 185 kilometer section from 
the Tendelti area to El Obefd, with engineering services supplied by a U.S. 
f i r m  under a host c 0 ~ t r y  c0MEW.t. 

Construction services on the AID-financed part of the road will be 
executed through a host country contract between the Roads and Bridges Public 
Corporation (NPc) a d  the selected construction contractor. Completed 
sections sf road will be maintained for one year under the construction 
contract prior to final acceptance by the RBPC. ALL1 the contractor's 
construction and maintenance responsibilities are expected to be comp1eted by 
April 1991, 

Maintenance is an integral part of the project. Upkeep of all paved 
roads in Sudan is the responsibility of the RBPCo The World B& and the 
RWC, under the Third Highway Project, are working to strengthen the RBPGts 
inst2tutional and adalnfstrative capabilit2rs in road maintenance. Upen 
completion of the Third Highway Project in 1988, the RBPC should have the 
organizational and technical capacity to dntain the national and paved road 
system. 



I n  executing the  project, several  measures w- be taken t o  improve the 
RBPC's capabi l i t ies .  The construction contractor w i l l  build h i s  construction 
camp a t  Umm Ruwaba t o  such a standard that it w i l l  serve a f t e r  constmction as 
a pemanent maintenance workshop. A l e s s  elaborate camp w i l l  be b u i l t  at E l  
&had t o  act as a mafntenan~e f a c i l i t y  but not a s  a f u l l y  equipped workshop. 
Pipe, asphalt  c u t b ~ ~ k ,  and aggregates w i l l  be stockpiled a t  the maintenance 
centers f o r  use on the road. A t  mid-point i n  the constmction period, 1988, 
the engineering consultant w i l l  study regional maintenance needs and recommend 
addi t ional  maintenance equipment and technical assistance t o  be ffnanced under 
the  project. 

The GOS has decided that the project  road w i l l  be a t o l l  road. 
Projections of t o l l  col lect ions indicate  tha t  t o l l s  themselves should be 
suf f ic ient  t o  finance routine maintenance, The broader subject of coverfng 
recurrent cos ts  f o r  maintaining Sudan's road network, including the Kosti-El 
Obeid road, is being addressed through the Third Wfghwzy Project. Over the 
next four years the RBPC and the World Bank w i l l  have ident i f ied and costed 
out recurrent maintenance requirements and devised mechanisms t o  assure they 
a r e  met. USAID w i l l  closely monitor the progress being made toward tha t  goal 
and coordinate wlth the World Bank throughout the implementation of the 'ilhird 
Highway Project, 

C. Background 

me project f o r  the Kosti-El Obeid road evolved over several  years, The 
two major transport  master plan s tudies  undertaken i n  Sudan, by Eoekheed 
(1966) and the  Association f o r  the Development of Arab Resources, Inc, (1974), 
supported building the road, And a similar recommendation was made by the 
Louis Berger International,  Inc., highway system plan i n  1973. The Government 
of Sudan (GOS) has put a high p r io r i ty  on extending the paved road network t o  
El Obeid, 

The project has been extensively studied over the past  f ive  years, 
NORCONSULT studied the Kosti-Urn Ruwaba section of the road and established 
its f e a s i b i l i t y  i n  a report  published i n  1978. This report  was followed i n  
1981 by detailed engineering and design work, again by NORCONSULT. In 1978, 
the  Japan International. Cooperation Agency (.FICA) prepared a feasibf 3. f t g  
study, together with a preliminary engineering report, on the seeotd seetfon 
of the road, Umm Ruwaba-El Obeid. I n  1982, Dar Al Eandasah, a Lebanese 
consulting firm, used J I C A ' s  material t o  develop detailed e ~ k n e e r i n g  p h s  , 
f i n a l  design  proposal^ and model tender documents, Berger reappraised the 
project  road i n  November 1983 f o r  U W D  and developed a set of recomnendations 
fo r  the design standards and tender documents, The Project Paper has re l ied  
heavily on Berger's recommendations, 

The proposed road traverses a major rainded agr icul tura l  area. Productf on 
iu t he  region centers on livestock, sorghum, mil le t ,  groundnuts, sesame ared 
gtjm arabic. A l l  crops are produced under rainfed conditfons and, except f o r  
mi l le t ,  which is a subs t i tu te  f o r  imported wheat, contribute s igni f icant ly  t o  
Sudan's e x p ~ r t  earnings, Poor marketing infrastructure,  par t icular ly 
transport ,  limits tbe potent ia l  f o r  agricultural. growth, High transport costs  
minimize the advantage of shipping. crops t o  markets where prices are higher, 
Poor access makes the transport of essential inputs mcre d i f f i c u l t  and 



expensive, Lt axso l i m i t s  the iacentive t o  increase production since 
i n a b i l i t y  t o  evacuate crops from surplus areas w i l l  cause added surplus t o  
depress producer prices. 

A healthy, competitive trucking industry such as Sudan's is essent ia l  f o r  
the project 's  succeas. Both the  number and s i z e  of freight-carrying vehicles 
bn Sudan has increased noticeably over the past decade. Moreover, must trucks 
are owned by private companies and individuals, 7l% of the t o t a l  f l e e t  i n  
1979. Except f o r  a few large companies, the majority of owners a re  smlf 
businessmen d t h  f l e e t s  of 5 vehicles or less ,  

The Kosti-El Obeid road is central  t o  USAID'S s t rategy f o r  ass?lsting 
rainfed agricul ture  i n  the west. 'PISAICD e f f o r t s  have focused en increasing 
agr icul tura l  inputs t o  private producers, reslrructuring market incentives, and 
Putproving roads and storage f a c i l i t i e s .  Direcltly related USUD projects a re  
the  Western Sudan Agr5cultural Reszarch Project (WSARP), which is concerned 
with increasing crop procluctdvity in the west, and the Agricultural Plarming 
and S t a t i s t i c s  Project (APS), which supports agr icul tura l  plamlng and policy 
reform a t  the national level.  Completfan of the road w i l l  form a 
complementary link. among technology, policy and i n f r ~ s t s u c t u r e  t o  maximize 
incentives f o r  private agr icul tura l  production. 

D. Term of Project 

The A D  f inancial  contribution t o  the project is  a $SO million grant t o  be 
obligated over a four year period beginnPng i n  FY 1984. The GOS cor:rfbutfoa 
consis ts  of the equivalent: of $41 rd l l ion  In Sudanese currency, from i?L 4636) 
T i t l e  if1 g e ~ e r a t e d  l o c a l  currency, 

E. Financial P l a n  



Detailed cos ts  are based on the cost figtares developed by NORCONSULT Tor 
the final design of the Kosti-Urn Ruwaba section of the road and by D a r  ,kX 
.rIandasah f o r  the Umm Rumba-El Obeid section, both of which were checked and 
updated i n  the Berger reappraisal, The base ccmts used f o r  the cost  analysfs 
are from the Berger study, escalated fo r  i n f l a t i m  from mid-1983 t o  the 
m3d-construction y o b t .  Bn i n f l a t ion  r a t e  of 7 i/2% per amwI w a s  used f o r  
the foreign exchange portion and 25% per annum f u r  the loca l  currency part. 
All cos ts  include a 10% contingency factor.  

PI Uaa of Small, Small Ojoadvantaged and Women-Owned Firms 
--m - 

The engineering services and construction contracts required f o r  t h f s  
project  a r e  la rge  and require exteasive home o f i i c e  s u p p r t  and backstopping. 
me engineering services ffm w i l l  be selected on the basis of experience and 
the a b i l i t y  t o  fumisf; qualified personnel and home off ice  assistance, The 
constructSon eontractor w i l l  be chosen m the basis of experience i n  
constructing s i m i l a r  road projects and the financfaf a b i l i t y  t o  f i e l d  and 
support a la rge  cons?rructlon e f f o r t  i n  a forefigr cQrunrryg The f i m s  chofien 
must have access t o  adequate finance and bonding. Because of these ssrlngent 
requirements, 'clSAID has concludeci that it is not feas ib le  t o  use small, 
disadvanl;aged o r  women-owned f2ms f o r  this project. 

G. Waivers 

None 

H. Major Conditions Precedent and Covenazits 

As of l a t e  June the AIIB and GOS agreed on a repayment plan f o r  GOS a r rea r s  
tha t  will. secure ADB financing f o r  t h i s  praject. USAID w i l l  review GOS 
performance on this plan and assure tha t  it is acceptable t o  the ADB before 
signing t he  r"roject Agreement t o  ffrmnce the Tendelti t o  E l  OEeid r o d  sect ion, '  

The Grantee and the ADB have sigr~ed an agreemwt for ADB finwcing of the 
Kosti-Tendelti section of the Kosti-El Cbeid road, the Grantee mi the ADB have 
agreed upon a plan for t h e  Grantee t o  repay my m a r a g e s  to the ADB, and the 
G-=tee is up t o  date on its repayments under such plan; all req~&ed land r-ts 
exist for inplementation of the p~ojoct; the-p3ans--for the ADB sf3ction of the mad' 
are conpatible with those for the AID portion; a Project Camdttee is 
established. 

Because of the importance of the GQS road maintel~hnce plans and ffnancing, 
the Project Agreement will contain several  covenants related t;, mafntenance, 
The GOS w i l l  covenant t o  give AID the  opportunity t o  revfew and discuss each 
year the annual road maintenance requirements and corresponding phys2caI 
ta rge ts  and release of funds t h a t  w i l l  be developed with World Bank zssistance 
under t h e  Third Highway Project. The GOS w i l l  covenant to g2ve A D  the 
opportunity t o  r e r d e w  the plsrcs and implementation of the vehicle dhensiolus 
and axle-load regulations t o  be adopted by January 1, 1987, a l so  under the 
Third Highway Project. The GOS w i l l  covenant t o  convene amuaily a meeting of 
921 donors t o  the transportation sector t o  coordinate activities and f,nfom 
them of GO5 policy decisions re la t ing  t o  transportation. 



1. Recommendations - 
The. canelusions of the analyses made fo r  the  Project Pzlper are all 

positive. The project  is an in teg ra l  par t  of USAID'S agricul ture  s t rategy . 
It coroplements on-going and planned projects, policy dialogue efforts, ad 
private  agr icul tura l  development. The i~po::tance of the Kosti-i?il Obeid soad 
is stated i n  the 603 Three Year Publlc Investment Program. It is r e c o m n ~ e d  
tha t  the Administrator authorize a $60 m i 2 l i ~ n  grant far the project, 
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I Project Rationale and Background 

A. Project Rationale - 
USAUl1s assistance strategy for  agriculture is  specif ical ly dkrected 

towards the large number of farmers i n  the rainfed sector who have the 
potential,  given supporting infrastructure and an improved policy rmvironanent, 
t o  increase the i r  crop and livestock production for  domestic and i n t e m t i o ; r a l  
~lmrrkets, To achieve the development goals of the western region, the a reavs  
productive agricultural  lands must be linked t o  the national road setwork, 

The western Agaricultural Marketing Road is one m a d f  estat ion of USAID'S 
e f fo r t s  t o  improve agricultural  infrastructure, Tfi i s  road w i l l  priovdde an 
all-weather route between Kosti i n  White N2le Province and El Obeid, the 
cap i ta l  of ICordofan Region. Kosti is both a railroad and r iver  town, with a 
port on the White N i l e  River. All-weather roads connect Kosti with Sudan's 
capi ta l ,  Khartoum, 336 kilometers t o  the north, and with Fort Sudan on, the Red 
Sea. A road from W s t i  through Urmn Ruwaba t o  El Obeid would connect westem 
Sudan, an area r ich  i n  agricultural  potential, with the central  transportation 
network. Upgtadfng the road t o  paved standards is the only feasibi le  way t o  
overcome Mgh vehicle operating costs,  handle projected t r a f f i c  levels,  and 
thus further  develop commercial agriculture i n  the  w e s t .  

Both the GOS and USAID agree that impr:oved infrastructure must be 
complemented by increased investment i n  agriculzure and policy reform i f  the 
fa1 benefits of bet ter  roads are t o  be realized. Consequently, USBID'S 
agricultural  strategy during the past year has focused on agrfcultural inpots 
t o  private producers and a restructuring of market incentfves, a s  w e l l  as 
infrastructure Investments i n  roads and storage. Accompanied by an ongobg 
policy dialogue, t h i s  focus represents ;a logical  s tep  forward i n  USAID 
programming i n  Sudan, The expected results from t h i s  strategy are greater 
production for  Pocal consumption and export, diversification of export crops, 
and reduced iiependence on imported wheat, 

U W  agricultural  assistance has emphasized the rainfed rather than the 
irr igated sector because of the ralnfed sector 's cantributfon t o  both daaaestic 
and export markets and its potential for  grwth. In the past year several 
impartant macroeconomic policy changes and project ac t i v i t i e s  -proved the 
environment f o r  agriculltazral developenent and private sector expaneion, 
Changes i n  import pal icies  and currency devaluations eliminated many inrplicft 
subsidies t o  i rr igated agriculture that encouraged excessfve mechglpizatian, 
The GOS raised consumer and producer wbeat prices t o  import p a r i t y ,  prrsvid5ng 
incentiveat to  producers while enceouraging consumption of Sudan's s taple crop, 
sorghum, which is a subst i tute fo r  wheat. Applied research and plamjeng 
projects have come on l ine ,  providfng technical and pollcy input to keep 
long-term development e f fof l s  on track. 



W i t h  f inancial and technka l  limits t o  what can be done effectively, 
concentrating on private rainfed agriculture is  a sound way to  narrow the 
scope of our efforts .  In coztrast to  irrigaf,ed production, rainfed faradages 
labor-intensive nature and the mfnimal foreign sxcbnge required for  capi ta l  
inputs make possible high returns from incremental investments i n  eechno1ogy 
and supporting infrastructure. Mechanized farming, while somewkat dependent 
on imported capital ,  r e l i e s  oa machines solely for  land preparation and 
sowing; weeding and brves ting are perf one11 manually. More importantly, 
rainfed -production is c r i t i c a l  t o  Sudan's food security. Mechanized farmers 
i n  the  rainfed area produce, on the average, 55 percent of Sudan's sorghum. 
Other corntmercial farmers in the rainfed sector produce another 35 percent of 
the nation's sorghum, as well a s  100 percent of the d l l e t ,  75 percent of the 
peanuts, 70 percent sf the sesame and vir tual ly a l l  of the liveetock. 
Overall, rainfed agriculture is the key producer i n  Sudan's economy, 
accounting i n  1982 for  81 percent of the net foreign exchange earnings in 
agriculture and 65 percent of the country's ent i re  gross foreign exchange 
earnings. 

USAXDts rainfed strategy Ilas three basic components: (1) increasing the 
income earned from current production, thus encouraging addi t i  anal investment 
i n  agriculture; (2) increasing productivity, thereby increasing t o t a l  
production and income; and ( 3 )  ins t i tu t ing policy reforms that  w i l l  provide 
incentives fo r  farmers, agri-businesses, merchants and transporters t o  
increase the production and marketing of agrieult  urall products, 
Geographically, assistance has focused on western Sudan and part of the south 
- Equatoria and Bahir E l  Ghsrzal, Both regions were chosen for  the potential 
pzoduetivi+y r r f  +-he l a ~ d ~  p r ~ s i m l t y  t o  inportant market centers, on-gofag 
development of applied research, comparative advantage i n  the production olf 
crops and livestock, and the large numbers of farmers in  each area. 

B. USAID Program 

Increased productivity i n  the  west is being addressed through the Western 
Sudan Agricultural Research Project (WSW) and the distr3bution of 
high-yieldfng sorghum and groundnut seeds by private merchants. WSALIP's 
research e f for t s  have focused on increasing ehe p rduc t iv i ty  of 1ndf.rpJidusl 
crops and adapting internationally developed var ie t ies  to the constraints and 
potenticrls of a d s t i n g  farm conditions. While the project's dour agx5crelruraI 
research centers address bio-technical elements of farming practices, 
exteasion e f f o n s  provide a feedback loop t o  assess the human. env%ronment and 
integrate socio-econom2c conditions with technical findings, Fasmera can thus 
adopt new technologies more readily, and fnsights a re  gained on using credit  
and storage a s  production incentives. 

Efforts i n  policy analysie and planning are  closely interconnected. 
Together with infrastructure improvements they enhance incentives t o  increase 
production, The Ag~icu l tu ra l  Planning and S ta t i s  t i c s  (APS 1 Project supports 
planning at the national level ,  and produced (among other documents) the key 
paper &ha.e: justiffed an increase i n  producer wheat priccs t o  import parity 
level  based an the f ree  market exchange rate. A s  results emerge from .M?S food 
and policy studies, they a re  Pncorporated in to  PL 480 refonas and self-help 
measures. Through CPP negotiations, the Energy Plaruning and Wnagemaenrt 
Project, and the PoUcy AmLysfs and Iolplementation Program, the bfissia;n has a 
wide range of zl ternat ives far fnfluencing policy fseues, 



- 8 -  

With a firm understanding of the constraints to  rainfed agriculture and 
with ac t iv i t i e s  fn i t ia ted  i n  research, planning and policy dialogue, USAID1 
began t o  address infrastructure problems a s  the n e S  logical step toward 
increasing farm production* Through various studies and its own analyses, 
USAID found that even before extensian and credit  a c t i v i t i e s  -- two 
t radi t ional  components of increased agricultural product f on -- the f ux~damental 
problem of reaching production areas had t o  be resolved, along with developing 
bet ter  ways t o  s tore  and move crops and inputs, Analyses have also shown that  
increasing production without providing transport t o  export sites and shortage 
areas w i l l  only depress producer prfces i n  isolated production pockets. Tfiese 
production benefits, moreover, represent only a fract ion of the t o t a l  impact 
of improved infrastructure since roads and other transport improvements have 
extensive socia l  benefits such as better  access to  health centers and 
government services. 

The proposed project is the next phase i n  a comprehensive strategy t o  
pro:- I t e  commercial rainfed agriculture 1% the west. USAICDrs transportation 
5 . t  --:a.i;gy objectives are  to  encourage increased agricultural  production and 
marketing i n  the western and southern regions by:: 

(a) improving and maintaining access t o  and from the southern 
and western regions t o  major national and international 

1 markets, and 

Cb) improving and maintainirrg key intra-regio 
transportation links, 

In the west, t h i s  means improved road f a c i l i t i e s  fo r  access to  nationah 
and international markets via Khartoum and Port Sudan. Witbout a major 
all-season trunk road linking the w e s t  t o  the national road network, it w i l l  
be impoas$ble t o  supply required farm inputs ef f ic ient ly  and t o  export 
production surpluses resulting from GOS, USAID and donor supported programs i n  
the region. In _fact, i n  tbe absence or ef f ic ient  rneal~s for  transpurting 
agricultural  surpluses, mucb of the income and hcenti.ve ef fects  from ef for t s  
i n  research, extensfan and agricultural  policy re tom w i l l  be unrealized. For 
example, high transport and marketing cast.s contribute significantly -ea the 
large gap between f a n  gate and border prices, The only feasible way t o  
remedy t h i s  is to upgrade highway conditions t o  paved standards. 

The GOS has incorporated this emphasis on infrastructure, particularly i n  
raiPfed farming areas, in to  its l a t e s t  Three Year Public Investment Frogran 
(TPPIP) published i n  October 1983, The three basic investment cr i ter fa  
presented i n  the program are: rehabilitation of the economy's productZve 
capacfty, completion of economically viable on-going projects, and 
implementation of projects designed to  a l levia te  the country's c r i t i c a l  
lnfrastnrcture bottlenecks, Actual budgetary allocations refleclr these 
investment priori t ies .  The agricultural  sector w i l l  receive 32 percent of 
total investments proposed in  the TYPIP. All new agricultural  projects in tkre 
investment plan w i l l  support the rainfed sector. Alrnost 19 percent of the 
budget ~3.11 finance agriculture-related infrastructure for  transportation and 
communications. 
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Among new infrastructure projects, the mPXP s ta tes  that  the '"Kosti - Umm 
Ruwaba - E3 Obeid road is the most important as i ts  completion w i l l  create the 
first all-weather read lid between Western Sudan and che res t  of the 
country." The TYPIP goes on to s t a t e  that "agricultural product i~x i n  Western 
regions w i l l  benefit d i rec t ly  from this road as transportation of surplus 
production from these regions continues to  be a bottleneck i n  sustaining 
prcduction a t  the high levels  fo r  which the potential has been demonstrated in 
recent years. *I 

In developing the rationale fo r  the Kosti - E l  Obeid road, two 
al ternat ives were considered. The map shows that the proposed road runs 
parallel, t o  an existing railroad, while a shorter route t o  Khartoum is a 
direkt  l i n e  northeast from El Obeid across the desert. The railroad has been 
the  subject of several studies and the recipient of a large capi ta l  input, 
However, the Sudan Railways Corporation (SRC) has been deteriorating and is 
now a t  a low level  of efficiency by every standard of measurement: locomotfve 
ut i l iza t ion,  amual t r a f f i c  per wagon, wagon u t i l i z a t f  on and s ta f f  
productivity. ln the World Bank Third Highway Project Staff Appraisal Report, 
February 1984, the World B a n k  reviewed its assfstance to  the SRC since 1958 
and concluded that its involvement with the SElG has not been successful. For 
a detailed analysis of the railroad a s  an alternative t o  the proposed road and 
the just if icat ion fox the decision t h a t  it is not a feasible alternative, see 
Annex 7, 

A road alignment fn a northeast directioa from El Obeid has also  been 
investigated several times: by Louis Berger International, Inc., ic, 1973; the 
Association for  Developmeat of Arab Resources, Xnc, , i n  1974; and NORCONSULT, 
i n  1979; A l l  three studies emphasized the importance of an integrated 
transport system, with an expansion of Sudan's roads t o  the west and south A h  
order t o  provide inter-regional atd international marketing links. A route 
from Ef Obeid t o  Khartoum not connected with the rail. and port center ot K o s t i  
would not f u l f i l l  this purpose. See Annex 7 fo r  the analysis, 

C. Background and Setting 

The proposed road traverses one of the major rainfed agrfculfure areas i n  
Sudan i n  the region of Kordofan. According t a  the 1983 census, ICcrrdofan, with 
an area of 350,008 square kilometers, has a population of approximately 3.2 
mi.Uion, includbg 800,000 nomads and transhumants, About 90 percent of the 
Krrrdofan populat%c?~ f ives  i n  w r a l  areas, Half ~f the land is cultivable, b t t  
l e e s  than 7 percent is planted each year. The proposed road runs through both 
sandy qoz s o i l s  fn northern Kordofan and rich c l a y  and cracking clay s o i l s  in 
the southern part of the region, Land use A s  lirnited by poor access, seasonal 
water shortages, water logging i n  some areas, and ljemited tenant resources. 
Rainfall  varies from year t o  year, with a general decline i n  the last few 
years. The growing season ranges between 30 t o  70 days i n  the a r id  and 
semi-arid regions t o  80 t o  3-50 days in  the savannah belt ,  

The regfon's economy is predominantly agricultural,  producitg livestock, 
sorghum, m i l l e t ,  groundnuts, sesame and gum arable. A l l  crops are prr~ailaced 
under rainfed conditions and, except; f o r  millet (which is a subst i tute for 
imported wheat?, contribute significantly t o  Sudan's export earnings, Indeed, 
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the World Bank concluded i n  November 1983 tha t  Sudan has a c lear  comparative 
advantage i n  the production of nearly a l l  crops fo r  export and tha t  most crops 
grown under rainfed conditions, par t icular ly sorghum and seasame, show a 
higher comparative advantage than t h e i r  counterparts grown under i r r iga ted  
conditions. Since 1975 the combined share of rainfed crops i n  Sudan's export 
earnings has increased, reaching a t o t a l  of 65 percent of the country's gross 
foreign exchange earnings i n  1982, Nationwide, 47 percent of a l l  groundnuts 
and 90 percent of a l l  gum arabic  a re  exported, with Kordofan produclag 23 
percent and 22 percent of t h e i r  respective outputs. Livestock has become an 
increasingly important export, and Kordofan accounts f o r  16 percent of a l l  
cattle and 20 percent of all goats. Kordofan a l s o  produces 20 percent of 
Sudan's sorghum, the country's f a s t e s t  growing export earner. 

Four major types of agr icul tura l  production systems characterize western 
Sudan: t r a a t i o n a l  farming, modernized t r ad i t iona l  farmfng, mechanized 
fa-ng and nomadic herding, Traditional farming, which employs 75 percent of 
the regiox's population, produces a l l  of the area's mi l l e t  and l ivestock and 
about 35 percent of the sorghum, T h i s  type of farming is done by s ingle  
families on small p l ~ t s  usi- few, i f  , modern inputs. Modernized 
t r a d i t i o n a l  farming is found i n  southern Kordofan where the  Nuba Mountain 
Corporation has d is t r ibuted  cotton seeds and other inputs t o  t r ad i t iona l  
farmers. Famflies are still the principal production ua i t s ,  but  most have 
t h e i r  land plowed by t ractor ,  Farm p lo ts  average about 15 acres. 

30th types of t r ad i t iona l  farmers a re  usually forced t o  sell  t h e i r  surplus 
crops t o  v i l lage  buyers immediately a f t e r  harvest when prices  are lowest i n  
order t o  pay off debts, Traditional farmers have a s igni f icant  cash economy 
even though many of t h e i r  crops are grown f o r  personal consumption, Because 
of seasonal cash flow f luctuat ions inherent i n  farming, farmers usually have 
l i t t l e  choice a b u t  when t o  sell t h e i r  crops, Most p ro f i t s  i n  the  
ag r i cu l tu ra l  system, therefore, go t o  merchants who can afford t o  buy when 
prices  a re  low and s e l l  when they r i s e ,  

These merchants const i tute  the bulk of mechanized farmers, Hechanized 
farming, l imited +n laad preparation with t r ac to r s  and discs,  has  been 
introduced in sout. Kordofan on tracts of Rand avezaging one thousand 
acres,  Weeding, thrt-ning and harvesting remaffu manual operatfons done by 
seasonal labor from nearby t r ad i t iona l  fanns, Mechanized schemes produce 
mostly sorghum, althougb small quant i t ies  of sesame and mi l le t  are planted. 
Less than 10  percent of Knrdofanrs farmers are involved i n  mechanfzed 
production, 

About 25 percent of Kordof an' s populatf on consis ts  of nomad% c and 
transhumant Ifvestock herders l i v i n g  i n  scattered encampments. While nomads 
are constantly on the move, transhumants rei-ain s e t t l e d  i n  one area f o r  6-8 
months, moving when ra ins  bring b i t ing  f l i e s  and mud. During the rainy 
season, transhumants migrate t o  f ind be t te r  grazing land fur ther  north. 
Livestock i s  trekked from southern Kordofan northward t o  El Obeid and 
Khartoum, where the best  pr ices  a r e  offered with the  onset of the rains ,  

The road between Kadugli and Dubeibat (a distance of 185 km.) is the only 
paved highway i n  Kordofan, an area the  s i z e  of Californfa, Road t r a f f i c  



moves on n system of nonapemanent tracks created over the years by tmcks, 
These tracks n on natural ground, and there is l i t t l e  improvement or 
maintenance, Wben a track deteriorates,  truck drivers abandon the original. 
route and create a new one, Often, several para l le l  tracks are available; 
drivers s h i f t  from one t o  another i n  an effor t  to reduce travel  tame and 
costs. In northern Kordofan the tracks are  sandy and d i f f i cu l t  t o  traverse 
during the dry seasern because of the lack of cohesion. Further south, many 
creek beds (khars) rnrerrupt the d i r t  tracks and make t rans i t  impossible 
during the w e t  season and drf f fcul t  a t  other times. Flash floods throu* the 
khors have washed away seven-ton trucks, and the clay s o i l  ac t s  like glue 
during the w e t  season. Truck drivers i n  some areas mst replace their 
di f fe ren t ia l s  and transmissions -twice a year due to  road conditions, The 
system creates a s i tuat ion where the transportation of goods is slow, costly 
a d ,  a t  certain times, practically impossible. 

Despite fitre poor road system, there a re  numerous small tmcking companies 
with fleets of one t o  f ive  souk lo r r i e s  (5-tan trucks) operating within 
Kordofan Region. These companies go almost anywhere t o  transport c r o p  frm 
farms t o  market centers and a lso  deliver goode long &Lstarrces between market 
centers, Charges a re  usually around 70 piasters (37 cents) per ton/km* for  
farm t o  market services and 20 piasters  (11 cents) per ton/km for  longer 
distances on good roads (i.e, E l  Obeid-Kadugli). However, the tracks mmniq 
eastward from Ea Obeid to  Kosti are  i n  such bad condition that charges fir 
long distance hauling a r e  closer t o  the farm-to-market rate, In  addition, 
m a n ~ p o ~ %  operators augment the i r  revenues by taking passengers wko tzaveX on 
top of the loads, 

While the ra tes  charged by trucking campaaies appear high, studies of 
operating costs indicate that  they accurately re f lec t  the extremely d i f f icu l t  
csnditians on the rudimentary tracks i n  the w e s t  as well as the high cost o f  
fuel, which is often available only on the black market, The provision of 
transport services is a highly competitive economic ac t iv i ty  3.n western Sudan, 
and there is no evidence that the high transportatfm charges are a result  of 
mo~opolisric practices, 

I n  sharp constrast with the lack sf an dl-weather road network' in the 
western region is the modern paved road network and trucking industry i n  
eastern and central Sudan. This network now connects Eazitrtown and parts of 
the madern irrigated area between the Blue and W t e  N i l e s  wfth Port Sudan 

- 
* Calculated a t  ~ ~ $ 1 . 0 0  LS 1.9 Th i s  r a te  was used instead of the afffcfal 

rate of $1~251,3 i n  order t o  ref lec t  accurately the red .  exchange rate 
prevailing i n  November, 1983. Although the f ree  market rate has now 
cllmbed t o  $1-~~2,3, the Efgures: have not been changed since the local  
cast  of transport has not been re-estimaZed. It is asswed that  the 
Sudanese Pound cost has r isen since November 1983 an8 tha t  the equivalent 
U,S. Dollar cobts a t  the preb-siling exchange rates are still. approximately 
37 cents and 11 cents, 







f iaancing of petroleum imports. The Petroluem In i t ia t ive- .  w i l l  a l s o  serve as 
leverage f o r  acqufring addftfonal financing f o r  petroleum imports from private 
o i l  marketing companies as w e l l  as from other donors and the GOS. As part 
of a policy reform package accompanying the f inancia l  assistance,  the GOS w i l l  
undertake a study t o  deregulate the pr ice of d iese l ,  which is the major f u e l  
i n  the rainfed agr icul tura l  sector  fo r  both transport and mechanized fam 
operations. 

Judging from the  a c t i v i t y  of the  private sector  in Khartoum's indus t r fa l  
area where most major truck repairs  a r e  done, the ava i l ab i l i ty  of spare par ts  
f o r  the  trueking industry is not a serious constraint  ro the continued 
operation of the transport  sector.  Importation of spare parts  f o r  a l l  types 
of vehicles increased great ly  from 1974 t o  1979, although proportionately the  
share of the value of spare par t s  i n  road vehfcle imports decreased during 
t b a t  t i m e .  This, according to a study by the Ministry of Finance and Economic 
Planning, w a s  primarily the r e su l t  of the increased ava i l ab i l i ty  of b e t t e r  
roads which has reduced the  need f o r  spare parts. 

The proposed linkages between project  purpose and goals are completely 
reasonable when viewed against  USAID'S agr icul tura l  strategy, the importance 
of Kordofan i n  Sudan's ag r i cu l tu ra l  sec tor  and USAID1s project  portfol io  in. 
t h e  west. Since 1978, the Western Sudan Agricultural  Res-rch Project  has 
provided a strong impetus i n  the w e s t  for increased crop production and be t t e r  
marketing. Similarly, the  Kordofan Rainfed Agriculture Project ,  being 
designed during FY 84, w i l l  address the constraints  of feeder roads, crop 
storage and seasonal cash flow, which presently s t i f l e  e f f i c i e n t  agriculturaf. 
production i n  the west. I n  addition, the Agrfcultural Planning and StatZst ies  
Project  is providing technical assis tance t o  the Ministry of Agriculture fm an 
e f f o r t  t o  implement policy changes on consumer and producer prices for rr21 
agriculzural  products. Higher producer pr ices  w i l l  increase profits eend 
encourage greater production. Increased consumer pr tces  f o r  wheat wjiaP 
stimulate demand f o r  its closes t  subs t i tu te ,  donrestically produced sorghw. 
Finally, beginning i n  33 1984 USAlD is using a portion of the  annual Commodity 
Import Program t o  import agr icul tura l  inputs f o r  private sector  enduse i n  ehe 
rainfed sector.  A s ignif icant  share w i l l  most likely go t o  private producers 
i n  the  Kordofan Region. Taken together, these USAD projects  present a 
complementary package of development interventloars for the  agr icul tura l  sec tor  
whjlch w i l l  lead t o  greater  pr ivate  i n i t i a t i v e  and prodrtetioa i n  the west. 



XZX. Project Description and Components 

A. Project Description 

The project consists of constructing and providing maintenance for an 
all-weather road from Xnsti through Umm R m b a  to E l  Obefd, a to t a l  distance 
of 301 km. The road w i l l  be constructed as a 7.0 meter-wide, twwlane roadway 
with 1.5 meter shoulders and a double bitudnous raurface trea;k*nt. The 
construction standards follow the BASH0 desiga approach for secondary roads, 

The project evolved over several years, The Kosti - E l  Obeid road was 
included i n  the two major transport master plan studies undertaken i n  Sudan, 
by Lockheed (1966) and the Association for the Development of Arab Resources, 
Inc. (1974). The Berger highway system plan (1973) also ranked th i s  project 
road and recommended its implements tion. Prom a project perspective, this 
road has been extensively studied during the past f ive years. NORCONSULT, a 
Norwegian consultancy firm, studied the Kosti - U x a  Ruwaba section, of the 
project and established its feas ib i l i ty  i n  a report published %n 1978. This 
report w a s  followed i n  1981 by detailed engineering and design work, again by 
NORCONSULT- In the f i n a l  design documents, NOBCONSULT s p l i t  t h i s  section in to  
two parts for tender purposes: Kosti-Tendelti (90 Km) and Tendeltr - Umm 
R-ba (76 Km), fo r  a total of 166 km. 

In 1978, the Japau International Cooperation Agency (JIU) prepared the 
feas ib i l i ty  study, together with the preliminary engineering of  the- optimal 
alignment, for  the second section of the road, Urn Ruwaba - El Obeid. To 
select  the optimal a l f p e n t ,  JICA analyzed f ive  alternatives along the Ullpr 

Ruwaba - E l  Obeid corridor. Four of the f ive alternative routes inteseept the 
town of E l  Rahad, w k f l e  the f i f t h  goes direct ly from Umm Ruwaba t o  E l  Obeid, 
The possibi l i ty of eonstructfng a secondary road to  l ink El Rahad to the 
di rect  route was also investigated. Based on cost benefit analyses, J ICA,  
a f t e r  carefully evaluating all tbe alternatives, determfned that the optimal 
rouse was from Uiim Rwaba through E l  Rahsid t o  El  Obeid, a distance of 135 Icnr. 
This was l a t e r  incorporated i n  the work cf Dtir $1. Handasah, a Lebanese 
Consulting Firm, which in 1982 developed detailed engineering plans, f-3. 
design proposals and tender documents 

* In November 1984, Louis 3erger International, Inc., under an BZE) contract, 
reappraised the project road with the a i m  of: 

1. up-dating data per tab in8  to vehicle operating cas t  savings 
and other benefits i da t i fTed  by the twc, earlier feasibi l iry 
studies; 

2. estfmating the potential agricultural, beneffts at tr ibutable 
to  the road; and 

3, reassessing the design standard and constructfon costs in 
l fght  of cost escalations, 



After fu l ly  investigating the elements of the road, Berger developed a set 
of recommendations for the design standards and tender documents. 'This PI? has 
evolved along Berger's recommendations. 

The en t i re  project from Kosti t o  E l  Obeid (301 km) requires financing wed1 
beyond the equivalent of $100 million. Because of this, the GOS requested 
support from both tbe African Development Bank (ADB) and USAID. Combining 
funds from both these sources, and usfng local  currency generated by the PE 
480 Ti t l e  XI1 Program, a financing package was put together fo r  the PID which 
included $38,448 million from the AI113, $2.770 million from the Norwegjtan 
Government through the ADB, $47.100 d l l i o n  from USAU), and the equivalent of 
629.5 million i n  loca l  currency from the GOS, The financing package and 
elements of the technical approach have subsequently changed and are explained 
i n  Section I V ,  Cost Estimate and Financial Plan. 

The project was presented i n  the PID with the  foreign exchange 
requirements of the K c ~ L ~  U D M ~  W a b a  section. codmg from the AD&, the 
Norwegian government a?-~?r4. USAID. The foreign exchange requirements of the 
section from Uvun Rt-waba to  E l  Obefd were to  be financed solely by USCLID. 
During fie Project Paper preparation it was decided that jofnt financing of 
the f i r s t  section presented serious operational and administrative problems, 
par t i tu lar ly  with respect t o  saurce and origin of contractors, commodity 
procurement and contracting regulations. The ADB concurred w i t h  USAID that 
implementation would be smoother i f  both dolors idependently finance separate 
sectfons. For reasons stated i n  Section XV belaw, the AaB1s ffunds a re  not 
sufficient  to finance the en t i re  f i r s t  section ok 166 kms. Therefore, it is 
propsed that the AD3 flnance a first sectfon of reduced length from Kosti t o  
the Tendelti area, a distance of 116 hs, and SrD finance the second acctton 
from the Tendelti area t o  E l  Obeid, 185 l~pps. Both sections are of tba: s 
standard and through similar terrain. Comtructiain can proceed sinwltaaea~tsly 
since t r a f f i c  presently cuts  its own track a the entire rotate, 'The 
narrative on the implementation actions and schedule i n  this; Project Paper 
relates only t o  the second section, t o  be financed by U S I D .  Canditiaxw and 
covenants i n  both the USBICX) and ADB project agreements w d l l  lid together 
cormstr~tcrion cm both sections of road. The crvel;aU. schedule fo r  the fizrs%t 
section, financed by the ADB, is shown on the flowchart i n  Section V. A. 1. 

B. - Project Components - 
1. Contracting 

Ttrree major ac t iv i t i e s  are  required for  successful inrpletoentatfm of: 
the project: (1) e e r  services l o  prepare the XFB package and 
construction supervision; (2) construction services to  build the roadway and 
related f ac i l i t i e s ;  and (3) a road maintenance program foUhawinlg completim of 
construction which wSPl require an input from b o a  the engineering consdtant  
and construction contractor. 

The engineerAng services contract wjlU be a host cg)mtp~ C Q ) H P ~ ~ ~  ~ t h  
a U.S. engineering fino. - 

The construction contract w i l l  be a host country contxast Iwjltb, a U.SI 



ffrm se lec ted  through pqlwllfication procedures. The decision to counts31 contracting for engineering and construction semces was b 
on the experience and c a p a b i l i t i e s  of the RBPC. Ta strengthen RBPCgs 

* capability an difficult W S ~  ~Mbursernent contracts for A and E services, USAID 1 w i l l  provide short-term technical assistance. ii 

The desfgn work and contrsct documents f o r  both sec t ions  of the road 
were prepared by non-U.S. engineering firms. They w i l l  be modified to  conform 
to AID regula t ions  and U.S. cont rac t  terminology, I n  addition, t h e  
engineering se rv ices  f i rm must dea l  with U-S. and AID regulations throughout 
t h e  p ro jec t  l i f e .  Since U.S. engineering firms could best  perfom these  
se rv ices ,  it w a s  decided to limit t h e  engineering serv ices  contract  to  C.S. 
c o ~ p a n i e s .  - - -  

Consideration w a s  given t o  the  use of a contract  management fino or  
g u a l i f i e a  indiv idual  t o  a s s i s t  t h e  RBPC i n  aGnrinistering the construction 
cont rac t .  %fie these  options might assist the RBPC and give USAID a more 
d i r e c t  l ink to t h e  pro jec t ,  they were re jec ted  f o r  the  following reasons: (1) 
a con t rac t  Eanagement firn would d i l u t e  the r e s p m s i b f l i t i e s  of the 
engineering s e r v i c e s  consultant; 

and (2) 
this option would involve unnecessary enpan&. - 

USAID considered the  p o s s i b i l i t y  of small, minority enterpr fses  
providing some of the serv ices  t h a t  w i l l  be required t o  itppleaent the 
project .  Both t h e  engineering serv ices  and the construction eoc t rac t s  will be 
l a r g e  con t rac t s  by any standard. I n  both cases they w i l l  require  extensive 
hone o f f i c e  support  and backstopping. In addi t ion  t o  personnel recru i t ing  and 
l o g i s t i c a l  support ,  t he  h o ~ e  o f f i c e  w i l l  necessar i ly  need a s t rong f inanc ia l  
base. On the  icechnieal s i d e  the  home o f f i c e s  of both w i l l  need to maintain, 
f u r n i s h  and provide technical  design and constructPon cos t  data,  d I  of whfch 
assumes t he  a v a i l a b i l i t y  of a technical ly  qual i f ied  staff a d  access to -Gem 
d a t a  processing compvters. 

The firm t o  furn ish  the engineering serv ice  w i l l  be se lec ted  .on the 
basis of experience and the  z b i l l t y  t o  furnish qualified personnel and provfde 
full home o f f i c e  backstopp5p.g. The construction contractor  will be se lec ted  
on the basis of cxpe.ri.ence i n  constructing s i ~ i l ~ r  road p ro jec t s  axid the 
finartcia1 a b i l i t y  t o  fie;.$ and support a lzrge caxisrruation effort in a 
fore ign  country, These f lms ~ u s t  have access t o  considerable finaaacbg and 
bonding, 

In both cases, it appears t h a t  small, minority enterpr i ses  may not 
have the experience o r  cspabi l i ry  to I ~ u n c h  an operation of t h e  magaitude 
required,  However, the  prime cont rac tors  may chose to subcontract t o  a anall ,  

0 



minority enterprise .  It would be acceptable f o r  the consultant or the  
cont rac tor  t o  subcontract while re ta in ing  monitoring responslbi l f ty ,  lbuP i L  
would not  be conducive t o  implententarion f o r  USAID t o  divide the  
r e spmaibf l f . t i e s  for engineering services o r  construction i n t o  smaller u n i t s  
for the purpose of l e t t i n g  several  small contracts  rather  than t.wo -jot 
cont rac ts ,  a s  now planned. 

USAID concludes t h a t  the use of small, minority Zims f o r  %fie 
implementation of t h i s  project  is not feasible. 

2. Engineerin!, Semi  ces 

R8PC w i l l  execute a host coun f ;~  con- a t h  a U.S. & flran to 
perform the usudl functions of an A and E. Prepare the final design and 15% 
documents based on the or ig ina l  designs, a s s i s t  the implemerrting, agency and 
USAID i n  the bid evaluations, and ult imately supervise the eonstsuction of the 
roaa. The engineering f i r m  w i l l  furnist~ the construction s l t e  s u p e ~ i s i o ~ ~  
team w h i c h  w i l l  cons is t  of a resident  errgineer on the conatructian s i t e  for 65 
person-months plus a construction engineer and laboratory engineer fax 43 
ac-ths each. The engineering f iw  w i l l  Iturnish short-tern engllneera and 
s p e c i a l i s t s ,  as needed. A detai led scope of work For the engineering serv ices  
w a s  prepared &or  the d r a f t  PIO/T, which is avai lable  i n  USAfD/Sudan. 

3. ConstructPon Services -- 
Construction services w i l l  be executea through a host country cantract  

between the R W C  and the selected ccnstruction contractor. A prequratlif i e d  
short  ? . is t  of U.S. cmstxuctjlcrzo firms 
w i l l  be developed, using rne services  of the engirbeering f lm t o  a s s i s t  i n  the 
contractor  prequal i f f  ca t ion and preparation of recomendatlons for USAIIU and 
RBPC approval. As now scheduled, the IFB package w i l l  be available t o  
p r e q u a l i f i e ~  ccjn?ractors i n  Octrrher 1985, with the awsrd of contract  pjharsrrea 
f o r  March 1986, Construction, including a s i x  month m b i l f z a t i o n  period, w i l l  
take place over 50 calendar months. Coopleted sec t icns  of road w i l l  require  a 
one year  mintenance period under the construction contract  pr ior  tco f i n a l  
acceptance by the  RBPC, ,411 constructicn and maintenance r e s p o n s i l i l i t f e s  of  
the  contractor  a r e  expected t o  be completed by April  1991. 

~ 4, Maintenance Co13por1ent ---- - 
Hsintenance h a s  been ac essen t i a l  part  of the project  deviloprgieut 

process, beginning wit11 t i ~ e  Berger study. T h i s  i n t e r e s t  has been corng1emeifted 
by a major project e f f o r t  by the Xorld Bank and the RBPC t o  upgrade %be: '9C'a 
maintenance capab l l f t i e s  tturouglh the Third Highway Project ,  begindrrg, I n  
Septcnber 1984. Its implemeaitation coincides with the causltrtction af the 
Kosti-flf Qbeid road. USAID has had the bcnet i t  of: the  analyses that wen% i n t o  
t h e  Third Highway Project and developed a laiaintenanee program £or the  K~rrf-Ea, 
Obeia road t h a t  coapfeaents t h e  plarmed outputs of the Third Wi&way P E Q ~ ( E ? c ~  
and provldes .or potent2al st7rortcosPr,gs, 



Maintenance of 1 paved roads i n  Sudan (2,245 km) is the 
reaponsfbility of the Maintenance Directorate of the BBPC. The Directorate is 
organized i n t o  s i x  regions, each divided in to  two or more d i s t r i c t s  supervfsed 
by d i s t r i c t  engiaeers. The present maintenance structure is satisfactory from 
an oxgzanizatiarzal standpoint and is based upon recommendatians made by Louis 
Berger International., fnc., i n  a 1979 study financed under the F i r s t  Highway 
Project. The Directorate has a professional s ta f f  of 21 engineers and 29 
technic5ans. The fncwnbent director has held h i s  present position since 
1974, He is 8 gradcbie engineer and h a s  had advanced training i n  England and 
the U.S. The s i x  regional engineers are  a l l  senior engineers and have at  
l e a s t  f i f t een  years of experience i n  road construction and maintenance. 

UntU recently, road lnaintenarzce had not received the at tention or 
financing required to  maintain a paved road system adequately. As was pohted 
out i n  the PID, the paved road network is relat ively new, with 70% af aS1 
paved roads constructed during the past decade. Because of this, maintenance 
of paved roads Zlas not yet been a serious problem, However, due t o  weathering 
and heavy t r a f f i c  some sechP-ons of paved road a re  naw i n  need of overlays, 
Without these overlays the roads w i l l  deteriorate rapfdly. Noticeable 
deterioration is now taking place an two sections of the Khartoum to Port 
Sudan road. While t h i s  lack ef maintemmee is at l ea s t  par t ia l ly  attributzb3.e 
t o  shortages of funds, it is also due t o  a dearth of experieazed personnel and 
suff ic ient  equfpent.  

Unaware  of the scope of the World Bank mird HXghway Program, t h  
Berger study recommended that a maintenance program be financed 
project. The program developed under tbefr  study provided resources n 
t o  maintain the Kosti-El Obeid road ariid would be fnaplemented by 
following coxapletign 02 k t r u c t i o n .  It consisted of two elements, 
and periodic maintenance. Routdne maintenance is carreed out cont3.1~~0 
a t  l e a s t  once a year on and along the roadway. Activities include veg 
control, road signs, kilometer markers, drainage structure repair, 
and sfdeslope maintenance, and st?rface patchhg of the carriageway, 
maintenance involves those ac t iv i t i e s  wNch a re  earrSed out once eve 
more years on the roadway and include asphalt overlays, surface s 
and shoulder seal2ng. 

The study made a detailed analysis of maintenance costs and _prozected 
them out t o  the year 2007. However, the Berger study did not take &=to 
cansideration the potential development i n  maintenance capabilitlZes a.nd at 
financing of maintenance tha t  may take place under its Third Highway Project. 
The Berger study recommended that  the mafntemnce organization and facf l f t i es ,  
including technical assistance, be financed by the road construction fhancing 
agencies. The pzograrm included the Initial plant and equipment, materids, 
workshops, housing, offices, laboratories and technical assistance, A 
maintenaxtee: organization and s taff ing structure was  recomnended, d t l h  the 
~osti- Ruwaba, section operating under the Sennar Dis t r ic t  tenance 
-peer and the Uam Ruwaba-El Obeid section under the D i l l *  Dsstriet 
awlntenance engineer, Excluding the p t e n t f a l  of the Third Highway Project, 
the aaa3hatenance program reccmended by Berger was reasonable. These were and 
currently are no f a c i l i t i e s  o r  orgadzation for  maqtenance bet-ween Kosti and 
f31 Qbeld for the obvious reason that no road exists,  
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The World BasPk and the GOS have recently concluded negotiations for 

tZle Third Higfmay Project and the scope of the project has led USAID t o  revise 
the maintenance program proposed by Berger. The focus of the project is t o  
strengthen the fllBfCrs inst i tut ional  and administrative capabilities i n  road 
nrahtenance through training, commodities and technical assia tame to  the 
RWC= It is a $17.1 million project scheduled to  begin i n  September 1984 and 
will be implemented over a four year period. Its impleanentation coincides 
with the construction of the Western e r i cu lnura l  Marketing Road Project and 
w i l l  complement thls project by strengthening road maintenance capabilities 
throolgliout the interconnecting road network. Upon eonnpletion of the lbsti.-Ek 
Obeid road, the BBPC should have the institutioraal capability t o  maintain the 
national paved road system. 

Among other elements, the Third Highway Project w i l l  proridc 
assistance t o  the RBPC for: 

- Technical assistance to  improve workshop organizatLon and 
management, spare parts management, and equipment 
rehabilitation; strengthen planning and road maintenance 
capability; and implement the road maintenance programs 
of the respective agencies. 

- Trafning to  strengthen the RBPC traiafng directorate by 
establishing a mobile Training Production Unit, procuring 
equipment for  teehnkcian training at the Khartoum 
Polytechnic, ixwt2tuting a three-year apprenticeship 
sch- for master mechanics and electr lcbns,  and 
organizing seminars for professional staff. 

- Procurement of workshop tools and equipment, road 
maintenance equipment and spares, and limited provisions 
for  fuel  and bitumen. 

The World Bank and the W S  have agreed u p  several key implementation 
actions and target dates that should have considerable effect an the 
development and effectivenr!ss of RBPC road saintemnee: 

- A highway organization and investment study wiU, be 
made t o  review the existing role and organPzatfm of 
tlhe RBPC, defiue its future role and functfons and 
recommend img,~ov-tts An dts  orgaxLzatian takzng, 
intis accouat available szaff a t  various levels. The 
GOS has egrsed that followkng the above study i t  
would adopt a plan satisfactory t o  the World Bank t o  
reorganize the R W C  and that it would coppplete 
implententatgon of the plan not later than June 30, 
3987. 

- The highway organization and investment study will, 
also review the current laws 9nd regalatioas 
pertdning t o  control of vehicle di~lrens&ms axxi 
weight and those governing velxLcle intploxts and 



recommend necessary amendments includPng enforcement 
procedures and measures, The GOS has agreed, 
following the study, t o  adopt a plan agreeable t o  
the  Bank f o r  implementing the  recommended 
regujations no l a t e r  than January 1, 1987. 

- The GOS bas agreed t h a t  each year, staxzing in  1984, 
it w i l l  prepare a highway investment program for the 
following three years and by October 31 review and 
agree upon the programqs 1.mplementation with the 
Bank, 

- Ttre GOS and the  Bank have agreed that no later than 
Ju ly  1, 1986, a revised format of annual estimates 
of RBPC expenditures w i l l  be prepared t o  show road 
maintenance works t o  be executed and corresponding 
aUocat ion of iunds. 

The csraposition of the  maintenance component f o r  the Project Paper was 
influenced and determined by several  factors:  

(I) A review of the  Third Highway Project indicated 
t h a t  there  should be considerable improvement i n  
RBPC maintenance capab i l i t i e s  over the next f i v e  
years, not only i n  organization and technical 
a b i l i t y  but a l s o  i n  budgeting and arrangements f o r  
a l loca t ing  funds. 

( 2 )  The construction contractor w i l l  be responsible f o r  
maintenance f o r  one year a f t e r  completion of 
construction. 

(3) The project  road w i l l  need l i t t l e  other than 
rout ine maintenance f o r  two years a f t e r  
construction, o r  not  u n t i l  Nay 1992. 

(4) Since the RBPC is organized an a $eographic basis,  
i t  would not  be p rac t i ca l  t o  f i n a ~ c e  workshops, 
equipment and technical assis tance t o  be used 
exclusively on 300 km of road. The Eacflities an$ 
technical. ass is tance would be grea t ly  underutilfzed. 

( 5 )  ft w a s  necessary t o  view t h e  maintenance component 
on a regional ;baais. Five to seven y a r e  hence, 
the  KostA-El Obeid road w i l l  be part of a regional 
maintenance program and w i l l  probably include the 
raid from Krlrsti through U m  Rwaba, El Obeia and 
DuBeibat to Kadugli, plus any other  roads assigned 
to t he  IkBPC * 

After discussions w%th the RBPC, it was  decided t h a t  the m a f n t a n c e  
component be handled under this project as follows:: 
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(1) The construction contractor w i l l  be required t o  build h i s  

constrrictim camp a t  Umm Ruwaba t o  such a standard t h a t  it w i l l  
serve a f t e r  constructfon as a permanent maintenance workshop. H e  
w i l l  a l s o  build a l e s s  elaborate camp a t  E l  Rahad which w i l l  
serve as a maintenance f a c i l i t y  but w i l l  not have a f u l l y  
equipped workshop. 

(2) Funds w i l l  be reserved t o  upgrade the Dutch construction c a p  a t  
E l  Obeld on the  E l  Obeid-Dubeibae road t o  a f u l l y  equipped RBPC 
maintenance workshop 

(3) The construction contractor w i l l ,  as part of h i s  cozsstructiora. 
contract ,  be required t o  s tockpi le  a t  the maintenance centers  
pipe, asphalt  cutback, and aggregates f o r  maintenance use on the  
Kosti-El Obeid road. 

(4) A t  mid-point i n  the construction period, the engineering 
consultant w i l l  be required to study regional mahtenance needs. 
This study w i l l  consider the  development of RftfC capab i l i t i e s  
under the World Bank Third Highway Project,  the s t a t u s  of toll 
col lect ions and progress by the  RBPC i n  ident i fying other road 
user  charges f o r  maintenance. The RBPCts plans fo r  regional 
maintenance from Seanar t o  Kadugli and the  particular maintenance 
needs of the  Us t i -E l  Obeid road w i l l  be examined. Suff icient  
funds are programmed under the  engineering f o r  the  study as w e l l  
as f o r  the  procurement of equipment and two person-years of 
technical assistance: $660,000 f o r  equipment and $340,000 f o r  
technical assistance.  An i l l u s t r a t i v e  list of the  equfpment that 
may be purchased is l i s t e d  i n  Annex 6Al* Part  of the maintenance 
study w i l l  be an evaluation of the f e a s i b f l i t y  of purchasing used 
and rehabi l i ta ted  construction contractors'  equipment ra ther  than 
purchasing new equipment. The study w i l l  be made i n  mid-1988, 
The equipment w i l l  be ordered i n  su f f i c i en t  t i m e  t o  be on the 
project  s i t e  when the  technical assis tance advssors arrive.  They 
are scheduled t o  be on the  site before the construction 
contractor departs. If the study reconmends a longer maintenance 
program o r  a phase I1 program, it would be t h e  subject of a 
subsequent project , 

I n  summary: 

(1) The construction contractor w i l l  build kuis construction camp at 
Umm Ruwaba and El Rahad t o  such a standard tha t  after 
construction of the  road it can be used as a maintenance 
facf l i t y  . The project  ' s foreign exchange budget provides 
$500,000 for the  U r n  Ruwaba fac i lP ty  and $300,000 for the El 
Rahad faci l i l ty ,  i n  additfon to whatever amount is  included i n  the 
construction cont rac tor t s  mobilization costs. 

C2) $200,000 are budgeted t o  upgrade the  Dutch construction camp ;at 

E l  Obeid on the  E l  Obeid-Dubeibat road to a f u l l y  equipped W C  
maintenance ~aorkshop. This wfll be done under the e a n s t ~ u c t i m  
contract. 

*All maintenance equipment purchased by t h e  engineering consultaai; w i l l  
be used by t h e  GOS f o r  its ongoing maintenance program and not by th~e 
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(3) $500,000 is budgeted under the construction contract t o  s tackpi le  

maintenance nnaterAals a t  Umrn Ruwaba, E l  Rahad and El Obeid. 
This w i l l  be done by the constrarction contractor before he leaves 
the c o ~ s t r u c t i o n  site, 

(4) $I20,000 i s  budgeted under the engineering services cantract t o  
finance a maintenance study t o  be conducted by the engineering 
consultant a t  mlcipoint i n  construction, o r  approxbately mid-1988, 

(5) $660,000 is budgeted t o  purchase the maintenance equipment 
ident i f ied  as necessary i n  the maintenance study mentioned i n  the  
paragraph above. 

(6) $340,000 is budgeted t o  finance two person years of technical 
assis tance tha t  may be ident i f ied  a s  necessary i n  the maintenance 
study . 

5. Maintenance of the Connecting Road Network 

I f  the projected economic benefi ts  of the project road from EL Obeid 
t o  Kcrsti are t o  be real ized,  then the road connecting Port Sudan, Khartoum and 
Kosti must be maintained s ince this is the primary route of export 
production, 

Technical assistance under the Third =&way Project includes a 
transportation econosdst and a cost accountant, These expexts wLl1  a s s i s t  the 
RBPC in ,  among orher things, establishing an annual road maintenance program 
and budget, In an e f f o r t  t o  es tabl i sh  budegtary requirements f o r  the mad 
network accurately, the World Bank and RBPC viU. m e e t  annually i n  October, 
begindng i n  1984, t o  review the aonual maintenance program. The annual 
budget and physical t a rge t s  of road maintenance will be subject t o  World Bank 
review and approval. The Bank has assurances from the GOS that f a d s  w i l l .  be 
released t o  RBDC i n  l i n e  with the budget requirements and program agreed ro  
with the Bank. 



The funding needs fo r  the connecting road network connectfng t o  
Kosti a re  as follows: 

Maintenance Funds Required(*) (Millions) 
1985 - 1986 - 1987 - 1988 - 

Kostii'Port Sudan (1242 km) 

Routine Haintenance and Patching 1,9 2.0 2.1 2.2 
Resealing 10.3 8.2 20 .0 5.0 

fiartoum/Uad Hedani (191 b) 

Routine H a i n t e ~ n c e  and Patching - 4  - .5 - .6 -- 7 - 
Total Requirements 12.6 10.7 22.7 7.9 
Available from t o l l s  (**) 1, 8 - 2.0 

7 
2.2 - 2 -4 - 

Shortfal l  ( to  be provided) 10.8 8.7 20.5 5,5 

The funding shor t fa l l s  w i l l  be the major topic during the World Bank's 
annual meetings with the GQS- Under tbe Third Highway Project Agreement, the 
GOS m u s t  meet t h i s  shor t fa l l  each year, although mechanisms are not specified, 

USAU) w i l l  a l so  meet annually with the GOS and IBW consultants subsequent 
t o  the World Bank meetings I n  order to  review progress on financing recurrent 
costs  fo r  maintenance. Tolls charged on the Kasti-El ObeZd road w i l l  cover 
routine maintenance costs (see annex $), but financing of coats mst be more 
extrensive t o  ensure a functioning road network throughout Sudan- ff annual 
meetings with the GOS are  insufficdent to  secure adequate financing, USAID 
w i l l  work di rect ly  with the World Bank to  explore al ternat ive means to col lec t  
road user fees eff iciently,  I k e  Bank is confident, however, tha t  it has 
structured its agreement on the Third Highway Project i n  a way that allows 
maxinrum f l ex ib i l i t y  on financing al ternat ives while securing a firm GOS 
commitment t o  provide funds on a consistent basis-  Given the extent ;and l eve l  
of expertise provided through the World Bank  project, USAID will concentrate 
its infeial efforts on supporting and re fdorc ing  IBRD measures to  assure 605 
financing sf road maintenance costs beyond the l i fe  of the project. 

* Source ~ Q B P c / W . B ~ ~ ~ ~  Bank: Staff Appraisal Report, February 6, 1984. 
** Estimates sre based upon cursent t o l l s  being doubled 



IV. Cost E s t i m a t e  and Financial Plan 

A. 1ntrodue:ion 

A s  s ta ted  zarl ier ,  f o r  the purpose of cost estimates and implementation, 
the PID original ly described the project a s  consisting of the construction of 

-two road sections, The f i r s t  section, from Kosti t o  Urn Ruwaba (166 b), w a s  
t o  be f fnanced joint ly by AD$, USAID and NOWD, and the second section was t o  
be financed solely by AID. However, a f t e r  further  analysis and discussfona 
with both the GOS and ADB, these financing arrangements were modified fo r  
reasons stated fa. Section 111 A. above, so that each donor would finance 
discre te  sections of the road. 

I n  add2tion, during the project paper preparation, technical questions 
w e r e  raised regarding the use s f  cement treated base courses construction 
proposed for  the f i r s t  section. A study was  i n i t i a t ed  t o  compare the 
teckdcal  merits of a cement s tabi l ized base versus the use of a crushed stme 
base. A s  a resu l t  of t h i s  study (See Annex 6-A), it was decided that  the  
desfgn proposed - t o  use a cement s tabl izied base - would not; be practical for 
Padan, and therefore the more expensive method of base construction, using a 
crushed stone base and sub-base, would be used. T h i s  resul ts  i n  longer hauls 
and additional handling of aggregrate and a cost Pncrease of $5.0 million i n  
foreign exchange and loca l  currency. 

Given tha t  the ADB's cost estimates were based on the use of the less 
expensive cement s t a b i l l  zing of bases, it became obvious that  the ADB forei&n 
exchange contribution being a fixed amount of $38.448 dUim plus $2.770 
million from N O W  would be insufficient.  I n  order t o  maintain the fntegri ty 
of the project, i t  w a s  necessary to  reduce the length of the  segment ffmnced 
by the ADB and increase the segment financed by AID, since there is nore 
f lex2bi l i ty  regarding A I D  financing. By increasing AID'S segment, a cb5.n 
reaction of cost increases followed: the engineering cost to  prepare the IFB 
needed to be increased, the construction period had t o  be lengthwed a year 
and the construction mid-point fo r  consideratfon of fnflatfon had to be 
extended an additional year. Furthermore, the construction contractor w i l l  
now have t o  be on ehe site a year longer, whfch a lso  resulted i n  increased 
engineering services. Al l  of these factors  translated into an additional 33% 
increase i n  t o t a l  project cost. On t h i s  basis, a new financial and technfcal 
analysis indicates that the APB will have funds suff ic ient  only t o  finance 116 
km at the higher cost, leaving a balance of 185 km f u r  MI3 to  finance, The 
total project cost has increased by 233, over that s ta ted  i n  the PID. 

A l l  cost figures s t a r t  with the October 1983 base figures s tated i n  
the Econoonic Reappraisal of the Kosti-EZ Obeid Road done by Louis Berger 
International,  Inc. The costs are then tncreased by introducing an b f l a t i o n  
factor  of 7 1/2 X par year fo r  the foreign exchange portSon and 25% per year 
fo r  the local  currency plus 10% for  contingency (See Annex 6 )  Tfre 
construction cost mid-point fo r  the f i r s t  section (116 km) was taken as 
mid-I987 and for  the second section (185 km) a s  mAd-1988. NORAD will finance 
the engineering services for  the first:  section t o  be furnished by NOReQNSULT 
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C. Methods of Implementatfoaz and Financing 

The following cable and notes are presented i n  response t o  the 
AdxaZaistrator's approval of sixteen Payment Ve.rification Policy Statements: 

Method of Implementation $'s Method of Financing Approximate amount 

Host Country C c m t q c t  Direct L/Comm for $ 5 million 
fo r  Engineering Services. F'X p a p n t  by A D  

Construction Contract Dfsect Letter  of $52 . 0 million 
BC Inst i tut ion.  ~oxmnitment -21 

Commoditdes by Engineering Bank L / C O M , ~ /  $ .6 m%llfon 
Firm* 

Total $58.7 million 

Engineering Ffrm Support Direct Pay. LS $ .700* m i l " , i o a  
Local Currency ~0sts.Y 

Local Currency Cons- Direct Pay. LS $22,00Qe d l l i o n  
truct ion costs.&/ 

Total LS $22.7" millien 
I = ~ S Z = E X ~ z z S  

* Local currency costs converted t o  dollars ($l.OO = LS 1.3) 

X i  pUnds from the  Government of Sudan special account vill be transferred t o  - 
the RBPC, which w i l l  account fo r  a l l  disbursements. The account will be 
audited annually. 

3/ The jus t i f ica t ion f o r  the direcr  LlCtl~ is that  the Roads and Bridges - 
Public Corporation does not have funds t o  pay the construction contractor 
and seek reimbursement from USAID. Therefore, USAD is approving a d i rec t  
l e t t e r  of comitment t o  the contractor, 

4/ The R3PC does not have the capability to  effectively carry out procurement 
I I )  

of maintenance equipment following A I D  procurement regulations without 
considerable assistanre. Therefore, the engineering consultant ell be 
required t o  dc these ~rocureeents. USATD believes that  the bank LlcOM 
method af payment will be the most cost effect ive and wi2.1 be in the best 
i n t e r e s t  of the U . S ,  Government. 
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D, Payment of Invoices and Audits 

1. Foreign Exchange 

(a )  Engineering Services Contract 

Tbe engineering services contract w i l l  be a host country contract 
between the selected engineering firm and RBPC. qpon exwtion of the contract, 
ZISAU, w i l l  issue a Direct Letter of Cumitment to the A ad & firm, T b  
engineering consultant w i l l  submit i n v l o i c e s  to the USAID Engineering Office though 
RBPC for review and certfiiatim, Tbe USAU) Engineering Officer w i l l  review and 
certify the fnvoic.es and pass them to the controller's -ice Lor processing 
payment through the regional disbursing office, Azs is customary, the contract will. 
stipulate that  if for any reasan payment is held up by t h e  WS, USAID w i l l  be 
authorized to make papent 45 Zsiys after the invoice date, 

(b) Constructicm Contract 

'rhe construction contract w i l l  be a host country contract between the 
selhzted   an tract ox and the RBPC. Upon executicm of the contract. USAID M i l l  issue 
a DZrect Letter of CaaaRitment to the contractor. The amtractor w i l l  submit 
invofoes to the USAfD Engineering Office through the engineering -tank and the 
.RBPC for review and certification. The USAID Engineering Officer will review and 
certify She invoices and pass them to the Controller's Office for processing 
paywent through the Regional Disbursing Office. AS is custaay, the contract w i l l  
stipulate that if for any reason payment i s  held upi by the a, USAID w i l l  be 
authorized to make payment 45 days after the invoice date, There should be no 
delay with RWC since the RBBC w i l l  be authorized to certify invoices, P a m t  
w i l l  be mad@ through a Direct Letter of Conmitment kcawe the GO6 does not have 
t he  resources to make pa-t and seek reinbursentent, 

(c) Equi-t Procurement 

If the engineering consultant is required to make ~elatively 1age 
value procurements (for exzaqple, Iwintenance equipaeat), the consultant, upon U;SAU, 
approval of the equipment list, wil l  make the procurement foll&lring AII> regulattians 
and request AII) to apen a U.S. Bank Letter of eanaitmmt. Paylaent w i l l  be executed 
through a Letter of Credit issued franthe Letter of Carmitmentbank i n  fawr of 
the specific suppli,er, Relatively small value prm-ts win be made by the 
contractor's office, and paid invoices submitted along with the cxmtractares 
regular monthly invoice for reinjwrsemernt, All maintenance equipa#nt purchased by 
the A and E fino wil l  be for the  GOS ongoing nraintemme program and not for the 
Construction contractor's use, 

2. Local Currency 
* 

- 



"Hire e m  ~ ~ u l t m t  W the C O P Z S ~ M R C ~ ~ U I I  ~ o n t m ~ t a f l @ ~  
The construction contractor's local  currency invoices w i l l  bie 

su-tted t o  the RBPC through the engineering consultant fo r  review and 
cer t i f ica t ion,  Payment w i l l  be made by the RBPC from funds deposrted i n  a 
special  bank account for  RBPC project account fancia. The W C  has suff icienx: 
s t a f f  and technical ab i l f t y  t o  account fo r  these funds adequately, 

3. Audits 

Annually, during the project l i f e  beginning i n  Narch 1986, USAID w i 1 1  
contract with a loca l  accounting firm t o  audit the dol lar  and locar currency 
accounts under the project of the engineering consultant, the coastsvctioln 
contractor, and the RBPC. The scope of work and contract fo r  the local  
accounting f i r m  wa1 be approved by the U,S. Auditor General's staff in  
Nairobi and the audit  ffndings w i l l  be reviewed by the same office, ThE? 
Auditor General's s ta f f  i n  Nairobi will also erasure that the local  audit firm 
f u l f i l l s  the qualiffcation requirements fo r  non-federal auditors fo r  audits of 
BU1-finaneed contracts. Two man-naonths a re  budgeted for  each annual audit 
wfth funds provided by CLP local  currency generation, 

E. Recurring Costs 

Mabtenance of the road a f t e r  completion ell require as annual budget anci 
allocation of funds- The Berger study attempted t o  it3entif.y the maintenance 
cost associated with the 301 km road. These cost figures are stated and 
d i s a s s e d  i n  Annex 8 in relat ion t o  t o l l  collectionse The pLaIwafqg and 
funding of road maintenance are subjects covered by tfLe World Bank; Third 
Highway Project (described above i n  Section 111. B, 3). It is anticipated 
that over the next five years the GOS anci the RBPC w i l l  P m p l e m e a t  a procedure 
by w h i c h  all road maintenance costs will be assured on an annual basfa. The 
PP team concludes t h a t  this project w i l l  not place an unmanageable burden QIE 

tke GOS, 

F. Project obligations i n  relatrion 'a U W D  OYB 

The following table depices project dishrsenrents and obligations i n  
re la t ion t o  USgIB's future program. It i l l u s t r a t e s  that although the total 
LOP authorization level  is quite large, it represents just 25 percent of zhe 
CZB developsent assfstance levels for  the Sudan during the l ife of the 
project, a]-1 other new starts proposed within tfat'. context of the CDSS and ABS 
am be accommodated. llhe current obligation plan allows the Mssion four new 
starts i n  EY 1985, with the flexibility t o  delay at  least ope of those to EFe' 
1986, In FY 1987, WSkIB will be ready t o  f n i t i a t e  new projects bPrsed on 
considerations of needed zssietance. The proposed OYB levels  coincfde with 
the planning levels presented in the FY 1986 A3S. 

The key substantive issues oa bow financing the. road w % I l  adfee$ the 
project portfolio are 1) whether the obligation plan overly skews the CRB $0 

the  ARDH account, and 2) whether the MZssfoa w5l - l  have adequate fledbATi%y %a 
f t s  agriculture program, In both cases the proposed funlifng levels do not 





- 32 - 
present problems. From 1981 through 1983 the A W N  account absorbed 82 percent 
of USAIDvs development assistance OYB, with a peak of 91 percent i n  FY 1983, 
Thnt percentage actually d e c l h e s  t o  an average of 77 percent from 1984 
through 1987, the four years over which the road wfl1 be obxigated. ntre 1F"JI 
1986 CDSS update outlines the just if icat ion for  USAIDts focus on agricuS.ture 
i n  its development assistance program, Many of these arguments a re  smmarized 
i n  the Project Rationale section of the PP. 

The e f fec t  of the proposed obligation plan on USAID'S agriculture progr~am 
must be evaluated i n  l i gh t  of the constraints t o  agriculture and the 
lnechamisms available t o  address them. An "Agricultural Strategy Assessment" 
completed fo r  the Mission i n  1982 concluded tha t  the major production 
constraints were marketing and transport, pricing policies, technology, and 
emironmental degradation. These constraints have been reaffirmed in 
subsequent studies, particularly analyses f ocusing on western Sudan, Of these 
constraints,  marketing and transport problems requ3.m the greatest arilrount of 
foreign exchange for  adequate solutions. 

I n  t h i s  l i gh t ,  U S I D  w i l l  direct  the bulk of its new agriculrure projects 
toward transport and marketing. The Western Agriculture Marketing Road is 
centra l  t o  the transport strategy linkbng the west t o  national and 
international markets. The Kordofan Rainfed Agriculture Project addresses 
marketing and transport constraints withzn Hordodan Region, The Rives' 
Transport Marketing Project further integrates the south with marketa 
throughout Sudan, 1 of these projects have high foreign exchange 
requirements and w i l l  absorb the bulk of development assistance funds ehrough 

Other aspects of agriculture, however, axe not neglected, USAID'S PL 480 
programs continue to provide a vehicle !for policy dialogue, which up mt3l now 
bas eoncentracted on consumer and producer prfcing p l i c P e s  for  food grains, 
Future programs w i l l  include mre extensive reform pelcages that w i U ,  be 
linlced with policy studies done through the Agricultural. BihanaAng and 
S t a t i s t i c s  Project. The Commdity Import Progras also has a policy and 
production thrust supportive of agriculture, The 1984 CP3 wfll set aside $7 
million to  finance agricultural  inputs fo r  the west and south. Reg&@& 
support under the  CIP w i l l  contfnue i n  future years, providing a mechasisrm for 
resolving technical constraints to  production thet require foreign e x c k q e  
input. 

The f u l l  importance of the CIP and PL 486) programs is realized through 
loca l  currency generations. Programming of th&s local currency throwy;h 
cooperation with the Ministry of Finance and Economic Planning IIES ~Uauedh 
USAID t o  expand the scope of the agriculture program without d raMng  the 
foreign exchange budget. The Mission has accelerated the prcX3uctiorr af 
improved sorghum, millet and groundaut seeds tbroug'h local  currency f a d s  and 
information sharing, The seed production and test ing programs have berexi 
integrates with our research e f for t s  i n  Wrdofan, Darfur, EquatorXa and the 
Blue Nile, and together they w i l l  have a signfficant t e d m 2 d  3, 
production, To give additional support t o  our marketfng effor ts ,  local 
currency inventory loan program w i l l  be t d t i a t e d  in the p r S ~ c f ~  ~oup1hut  
producfng areas of the west. By making credit ava i lab le  a t  harvest, garners 



w i l l .  b e  greater ffaancfal f l e x f b f l f t y  t o  respond. to  market price sigml8 
when se l l i ng  their crops, Environmenta2 degra&ation due to deforestatfon a n  
he addressed with loca l  currency support for nurseries and extensf on scrariees 
to demonstrate bow t o  entercrop gum aratllic t rees  with food crops, 

Thse a c t i v i t i e s  only ib lus t ra te  the broad range of issues that are being 
addressad thou& the various facets of the agriculture program, Iu tl?llzs: 
context, tinancfng f o r  the Usti-El- Obeid road fits logical ly witktn .the 
pra ject p r t f s l f o .  .&llthough costly, tbe payoffs are  extensive and it f i l l s  a 
Pro&! t i c  gap to suppart agricultural  marketing that  cannot be met wfth 
l oca l  currency asdl progra 'aesistance!. Indeed, the road adds to  the 
agriculture pzograrones f l ex ib i l i t y  by increasing incentives to private 
producers and complementing the impact of policy reform,  thereby o p i n g :  new 
opportunities fo r  loca l  currency ac t iv i t i e s  to  supgore private agriculture & 
t o  address secandary production constraints. 





V. Implementation Plan 

1- Introduction 

Project implementation i s  scheduled over seven years beginning with 
the Project llulthorizatioa i n  July 1984 and ending with the departure of the 
technical a d e s o r s  on the maintenance component in  June 1991, The project 
PACD is six months later i n  December 1991. 

Pre-construction contract ac t iv i t i es ,  such as preparation of the 
PIOIT, acquiring engineering services, preparing the IPB package, 
p r e q ~ a l ~ f y i n g  potential construction contractors a d ,  f inal ly ,  negotiating, 
the construction contract consume a considerable portion of the project Iffe.  
The constmction contract i n s  scheduled t o  be signed in March 1986, 

Construction is expected t o  last from Harch 1986 t o  May 1990, or  50 
manths. The construction contractor is respmsible for  maintenance of 
comp?,eted segments of road for  one year doP3owfag acceptance by the RBPC. The 
road w i l l  be turned over t o  the RBPC i n  50 km. segments beginning i n  December 
1988, The ope year contractor's maiateuance responsibility starts a f t e r  each 
road segment has been accepted by the I1BPC. The contractor's responsibility 
for maintenance on the last segment ends i n  April 1991, a t  which time he 
departs the project site, 

A maintenance program is scheduled t o  be i n  place prior t o  the 
A departure of the construction contractor. m e  aalnte~ililance study described 

above fn Sect im XIX. 3. 3. w i l l .  be made in  October 1988. The equipment and 
eechnfcal assistance under the maintenance program all be i n  place i n  July 
1990, ana the advfsors dl1 depart i n  June 1991. The construction emtrac tor  
is scheduled t o  depart i n  April 15191. 

A b a s e l h e  survey t o  measure progress towa~d the project purpose i s  
scheduled f o r  October 1986 just before constructim eearta, and a g a b  at the 
mid-constrr~ction point, A p r i l  1988, The f i n a l  evaluation sf the project 
purpose ib scheduled f o r  May 1990. An evaluation of the project's ecoarondc 
impact is scheduled far four years a f t e r  comrpleticm of the road, i.e. June 
1994. An audit  by a Sudanese accounting fPm is scheduled aaurual3y be@@* 
i n  March X986. This w i l l  be a ffnancial aud&t of the project accounts 
i n v o l a  USAID, the RBPC, the engineering @oasUt;ant and the cmatluctioa 
contrae tor. 

There are trm events i n  the schedule over trhfcb AID has no contmf h t  
upon which the schedule  depend^. The UD/GOS Project Grant Agreement wk19 be 
ready f o r  execution i n  August 1984. I n  late June the ADB and GOS agreed oa a 
repapent  plan for  G0S arrears  that aPlswed the AD3 t o  proceed with its 
appraisal af the projeez road and will al low an agreement t o  be sfgned dur2ng 
the mb's f i s c a l  year. AID wiU not sign the Prosect Agreemen% u n t i l  
receiving assurances from the ADB of adequate 60s p-rfomance on tite. repayment 
phn.  M D  will a lso  not authorize the RBPC t o  sign the construction ccmtract 



for -ion two before the ADB/W are ready to sign a construction contract for 
section one, The construction contract for  section two is scheduled to be signed 
in  Zdarch 1986, Since the ADB/@OS have already determined tha t  W D T  will. 
furnish the engineering services, the elapsed time t o  obtain a @c~structim 
contractor staould be considerably sbrter than that required by AID arrd the GCS cm 
section two. Therefore, the ADB/OCXS should h v e  a construction contract prior to 
March, 1986. These critical events w i l l  be addressed i n  the Project Agr t, 
Conditions Precedent. 

2. Detailed Schedule 

Inplernentation Schedule of Intermediate Events 
AIWFinand Section Ttwo 

Date - Responsible (*I P I L  Action 
Entity (+*I Critical Patch3 - 

1, Preparation of draft scope June '84 USAID 
of work for engineering 
services including the CBD 
notice requesting pre- 
qualification questionnaires, 

2, PP app,roved, project authorized, July "4 

3. Project Agreement signed. Ara(g, '84 

4, CBD notice ptblished request- Aug, '$4 USAID/AID I*)  
ing engineering services 
preqwdification questionnaires, 

5 ,  CC)6 and ADB sign agreement, (kt. ' $ 4  CXE/ADPI 

6. RPTP available a t  A I D .  for  . '84 
prequalif ied f inns.. 

7. Initial Bes met for first. Dee, '$4 USAU)/GOS ("1 rf**l 

8, Closing date to receive 
techical proposals for  
engineering services, with 
prapasals received at 
Khartoum* 

9. Selection sf Eirst consultant 
f irw for engineering services 
contract on A D  project, 
RSPC negotiates with top 
firm, 



10. mPC executes e a r r e e m  
seFVIces amtract. USAD 
:'r",pmVieS . 

11. P r e q u a l i f i c a t i o ~  notice March '85 USAID/GOS 
published i n  CBD for construc- 
t ion  contractors ,  

12. Engineering serv ice  firm March ' 8 5  GoS/USAID/ 
mobilized, s tar t  design Consultant 
modification, revis ion 
of IFB documents. 

13. Closlng d a t e  f o r  submission Ju ly  '85 uSAID/GOS 
of prequal i f ica t ion  data  by 
construct ion contractors 

14. Prequalfffed list of Sept. '85 GoS/USAIC 
construct ion contractors  
approved, 

l5, IFB package carsrpPeted h u g .  %S USAID/GOS/ 
and approved, REDSO 

16. Award a£ ADb-f lnanced Pr io r  t o  GOSJADB 
construct ion cont rac t  Oct, ' 84  
f o r  roal sec t ion  one. 

17. IFB package to pre-qualified Oct. ' 85  USAI[D!COS/ 
corrtractars. Consultant 

16. Consrsuctlon pre-bid 
conferrace at Khartoum 
and sste, 

19. Closing date for construc- 
t i o n  tendering, open bfds, 

20. Analyze bids, recornend 
award, 

21, Award canstruet ion contract .  Marc 

22, CocsuLtantk res ident  
engineer oa site. 

23, Project accounts audited, March ' 86  U 

24. Mobilization of eonstruc- March '86 C 
t i o n  cantzactor,(6 monrhs) 

25. Constltant's constrtiction 
engineer and tes t ing 
esgiaeer cn shte. 
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26. First project evaluation. Oct, '86 USAID/IIEDSO/ 

GOS 

27. Project accounts audited. March ' 87  USAID 



- 38 - 
4 3 .  Consultant's construction June ' 9 0  Consrtl,cant/ 

and testing engineers USAID 
leave site. 

44. Consultant res ident  Ju ly  '40 GOSIUSAID 
engineer leaves s i t e ,  

45. Road maintenance equipment ~ u l y  '90 USAIDIBZDIGOS 
and technica l  ass i s tance  
i n  place. 

46. Contractor maintenance on Dec. ' 90  Contractor 
t h i r d  50 km ends, 

47. Pro jec t  accounts audited. Mar& '91 USAZD 

48. Contractor maintenance on Hay '91 GOS/USAID/ 
final 35 km ends. R W C  Contractor 
assumes f u l l  respons ib i l i ty  
for maintenance, 

4 9 .  TechnfcaP ass i s t aace  f o r  June '91 Consultant/ 
road maintenance departs. USAID 

50. PACD. Dec. '91 USAID 

3. fap1ementation Responsib i l i t ies  -- 
(a) GOS - 

The primary 60s implementing organization w i l l  be the Roads and 
Bridges Publ ic  Corporation (RBP63 operating under the Ministry of Construction 
and Public  Works. 

RBPC will execute and manage a host c o G t v  contract with the 
~ e e ~  consultant t o  provide technical assistance for field supervisim 
uf the ~ 6 f i s t r u c t  %65- work. The RBPC w i l l  approve the short list 
s e l e c t i o n  of construct ion contractors and,  through a hcst-country contract ,  be 
responsible  f o r  t h e  admin2stratioa and fmpSementation of the eonstructian 
contract through the cmsultant/RBBC f i e l d  supervision staff .  AIthou& the 
r~gineering sexvice contract  w i l l  be a direct A I D  contract ,  the  corrsultant 
tesn of three engineers will function a t  t h e  construction site i n  operational. 
posit ions. 

The consultant's f i e l d  s r a f f  w i l l  be under the overall. 
supervis ion and con t ro l  of the KBPC Projects Office, The pr inc ipa l  liafsan 
o i r i c i a f  between t h e  -PC and the f f e l d  team w i l l  be the  D P C  project manager 
located at the K W C  Wfar t~un  headquarters. The RBPC w i l l  a l s o  be responsible 
for t he  ada in l s t r a t ion  of the  l o c a l  currency project account. A l l  field 
tugiaeering supervision s ta ik ,  o t t e r  than the three UYS, consultant team 
gcsf t ions ,  w i l l  be f i l l e d  by RBPC personnel. A s  construetion progresses the 
BBPC w i l l  fiave t1.e responsfbil2ty of accepting completed seg~erits ~f road and 







c. Heet Cfts for initid disbursement. 
d. Execute contract for e r g i n e m  servfces. 
e* -Approve IF& paelage for cons'crmction. 
f, Contract f o r  construction of road 

sect ion one with AI;YB approval. 
g. Sign construction contract  for 

AISfinanced sec t l cn  of road, 
h. Provide engineering sraff for 

. construction supeyvision. 
1, Accept completed sec t ions  of road, 
3. I n i c i a t e  road maintenance program. 

Engineering a. Complete the design modification and IF% 
Services package f o r  construction. 

b. Nobidizc the f i e l d  s t a f f  for 
construction supervision and perform 
construction surveil lanee.  

c .  Complete the road maintenance study, 
d. Implement t he  road uaintenance program, 

Construction a. Mobilization of the construction force. 
Servl ces  b, Complete the construction program on 

schedule, 
c. Maintain completed road sections for 

year after ccmstxuctio~l. 

Fro ject a, Review and approve inplementation 
C o m l  t t e e  actions i n  a timely manner. 

t, Resolve problems r e l a t ed  t o  delays in  
project  i~plenenta t icm.  
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1. Pro jec t  Admini - s t r a t i o n  

As s t a t e d  above i n  Section 111 B, the pro"jct will be inzplenzented 
under the overall d i rec t ion  of t h e  RBPC. The R W C  w l l l  be a s s i s t e d  by the  
engineering consultant firm wl-~fch.  w i l l  furnish a res ident  engfneer, a 
c m s t r u c t i a n  engineer and a laboratory engineer. Each of these people will be 
assigned a Sudanese counterpart, The resident  engineer w i l l  be ul t imately 
responsible  f o r  work a t  the  construct ian site. H e  i n  turn  w i l l  report  t o  t h e  
RBPC projec t  manager and pro jec t  d i r e c t o r  i n  Khartoum. The consultant 
personnel w i l l  f u l f f l l  the  customary functions of an  engineering firm far the 
supervision, inspection, measurement and t e s t i n g  of all work. The consultant 
w i l l  c e r t i f y  3U construction contractor  invoices and provide technical 
guidaace t o  the  RbPC. (See Annex 6-E, for fuxrher details and evaluation af 
RBPC eapabi lf  t i e s )  , 



Project monitoring and technical direction w i l l  be provided by a 
direct-hlre engineer i n  U S A I D t s  Engineering Division i n  the Project Operatims 
Office, This  d iv i s im is staffed by two senior engineers and two local-hire 
Sudanese engineers. In adaition, U W t s  engineerfng dfvisian is supported 
from the REDSO engineering office i n  Nairobi through periodic v5slts. Other 
REDSO staff such as the Regional Legal Officer, Contracting Officer and Supply 
Management Officer are available a s  needed, REDSO w i l l  be kept informed 04 the 
project by meaxas of regular quarterly project implementation reports. 

i m c  site visits, u s m r s  
B3.y tMm relatimsMps 

reqh14sed WJ p 
1 have a P.S,C. 
WBemnzt atim 

~OI12U~;ation of the Constmetion Contractor. 
C. Evaltlrstion 

I. EvdLwtfon of the P r ~ j e c t  God 

Pour years a f t e r  completion of construction, now scheduled for 1990, 
USAZD will assemble a team t o  evaluate to  what extent the project bas achieved 
its goals, foe. raising production and inconre i n  the project area and 
increasing the expart earnings of the GOS, The evaluation w i l l  be conducted kry 
Sudanese co~su l t an t s  under contract with U , The evaluation team will 
consist of an agricultural economist, a ~s;ociolsgis& a d  a transpart economist, 

The evaluation team w i l l  compare data available Sn pubkished form 
related t o  income, production ant! export earhixza before the project with 
conditfons prevailing a t  the t h e  of thp evaluation, The evaluation 
particularly on the proawt3ion and export of sorghum, gum arabAc, aes 
1 ivestock. 

fir addition t o  the goal level  impact evaluat&on described above, 
project-xelated socioecononic effeets such as popuBrrticm ~tovereents at tr ibutable 
to the road, changes %a employment patterns, and the ct of new e ~ o n  
concentrations will be assessed as part of the environmental monitorfng 
program. The evaluation of these project-zelated soc ioecondc  effects can 
draw on a substantial aolourt sf exfsting i d o ~ m a t i o n ~  <see h e x  6-E for  a 
l i s t i n g  of available data sources), 

Since the g a l s  of tfie project w i l l  be influenced by outside factors, 
such as research, extension and iqroved producer inceativee~, the evahmtors 
will necee3sarily need to  use some subjective judpeats regarding the e x t a g  t o  
which iP;lprovemgnts a n  reasonably be attributed t o  the road, The coltlgd'kants 
w i l l  be asked t o  justify the ratllonale of their  jud~ex1t:s andi develop a 
methodology which will identify, ta the greatest extent possible, those 
benefits which can reasonably be attributed t o  the road. 

Since thfs  evaluation is scheduled to  be conducted several years after 
the pra_iect PACD, no funds are s e t  aside for it in the projecz budget, Funds 
rUf be provided from the local currency PDS account or drcm CIP OX PL a&) 
lacal cvmeaey generations. 



2.  Evaluation of the Project Purpose 

Two, reviews and m e  evaluation of the project purpose are planned over 
the life of the project, The reviews will primarily examine the performance of 
tbse respansible for hplementation and identify hplemntation problems. The 
evaluation will consider the project's success in creating an all weather 
marketing link from Kosti to El Gbeid and impact on faad and cash crop 
production and trade prcblems. 

a) Octaber 1986: This is an interim review to be conducted by USAID, 
IBDSO and the C$)IS after the construction contractor has mbilized 
but before mtruction commences. The review will measure the 
performance to date of USAID, the COS, the engineering consultantp 
arrd the construction contractor in relation to the implementation 
schedule, requirements of the Project Agreement, and respective 
ccmtracts. The findings may lead to some adjustments in the project 
adnrinistration and hplen#~1tation schedules, 

b) April 1988: !Phis review, scheduled for the midpoint in the 
construction schedule, will analyze the same factors address& in 
the interim review with specific attention to: any adjustments that 
were made as a result of the first review, construction progress and 
the development of plans for the maintenance program. The review 
will carefully examine whether construction progress follows the 
inplementation plan's targets for the ntmber of kil 
mmpietd at various stages of the project, It will. also review 
project finances and conp;are projected with actual disbur-nts, 
As with the first review, the review team will recamend m y  
necessary adjustments in the project administration and 
inplemmtation schedules. The team will consist of representatives 
0-5 USAU), REDSO and the GX. 

c) May 1990: The evaluation is scheduled to take place after 
constructicm, The primary purpose is to evaluate the pro j e t s  
impact as an agricultural mazketing link between Kordofan Region and 
both national and intermtianal markelts* It will also consider the 
performance of the knplementing parties, Extensive analyses done 
for both the PU) and the Project Paper provide the baseline data 
necessary for conparison with future devel~nts in the area, T k  
evaluation team will include an agriculturalist and transprt 
economist who will reevaluate traffic counts, changing vehicle mix, 
and user savings and use these findings to update the current 
economic analysis, Although agricultural benefits were not included 
in the PP's economic analysis to avoid double counting benefits, 
they have been estimated and will be analyzed again in the 
evaluation to gauge any changes in the mix of camnodity prcxbetiorr 
and estimate the road's ingact on agricultural growth, A mre 
detailed analysis of agricultural production will be the subject of 
the gwAl level inpact e-valuation described in section 1 above, T k  
evaluation will help (a) indicate the road's future retwsc by 
exmining maintmce capability at the close sf the project and 
rwjstimating future mintemice requiremats and (b) the  of 
k f a  road on fmd a s p  ant! -h crop production in the project area 
2nd ~)Unrsne in -++ern= nF fra* 



The first two reviews will be made by a tern conposed of repremntatiraes 
from USAID# REP)W/ESA and the 00S. T k  evaluation will require additional 
assistance frcrm a local contractor, particularly for evaluating traffic counts, 
vehicle mix and user savings. The construction contractor will be require3 to 
maintain a photographic record of progress throughout canstrueti~ri. These 
pictures will be helpful as baseline data. The evaluations will conf~m with 
t k  guidance given in A,I.D. Handbook 3, Chapter 12 and A.I.D. Evalwtion 
Handbook, Form AID 1330-15 Project Evaluation Summary (PES) will be used. 
Particular attention will be given to specifying issues, discrepancies md 
follow up action, The USAID Project Officer wi11 ensure that the perms or 
organization responsible for the corrective action as stated in the PES execute 
the recmndations. 
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VX. Project Analyses 

A. Technical ~rral~sis 

1. General Route Conditions 

The proposed road from Kosti t o  B l  Obeid w i l l  be the f i r s t  all-weather 
road t o  western Sudan. E l  Obeid, the termfnus of the project road, i s  the 
capi ta l  of Kordofan Region, as w e l l  as the largest  d t y  i n  western Sudaru, The 
alignment follows the northern side of the railway un t i l  a point near E l  Obekd 
where  the  road crosses the railway. On the alignment, qitainage requPrements 
are defined by exist ing structures i n  the railway anbankmtmt. The terrafa is 
f l a t  t o  s u g h t l y  rol l ing along the en t i re  route. The s o i l s  over the f f r s t  166 
kilometers from Kosti are sand and clay. The 80- over the last 135 
kilomters westward a re  predominantly sand aPB some gravel. From El Obeid, an. 
ablt-weatsher road t o  Kadugli, the capi ta l  of South Kordofan, is  nearing 
ccrtaplet%on, To points further west, I ~ c I u d i n g  a l l  of Darfus, access is stiU 
lixnited t o  desert tracks or  the raflroad. slang the route, the Kosti - E l  
Obeid road passes through the local  market centers of Tendelti, U m  Bu;waba, 
and E l  kihad; otherwise there a t e  few population concentrations. No improved 
roadway o r  segments of roadyay naw exist between these market centers, Given 

- the f a i s l g  low population density along the length of the road, a saaall 
portim of the project t r a f f i c  is local. Mast t r a f f i c  runs, and w i l l  cont2au.e 
t o  run, between the Nile area' and E l  Obeid. 

2. Design Standards 

- -  The road i n  typical cross section bas an embanbent width of PO 
meters, consisting of two 1.5 meter shoulders and two t r a f f i c  lanes of 3.5 
meters each. The average embankment height is 0.60 meters. The paversent 
s t ructure  extends across the whole width. The t r a f f i c  lanes w i l l  receive a 
double bituminous surface treatment w e a r  course, In such a wear course, the 
coipacted crushed stone base course is evenly sprayed w i t h  asphalt, over which 
a thin layer of crushed stone is spread, andl rolled. Thfa procedure is then 
repeated -to provide a double surface treatment. This treatment efieetively 

- seals the top of the  paventent agaAp1st %lamaging fatrusioa of rainxater and 
interlocks the stone s u p s  i n  the surface- wear course so that they are 
remlned in place under the abrading action of vehicular wheels, me size anb 
qual i ty  of the stone, type of asphalt used, and the rate of appbiat ion are 
crucial t o  the success of the  wear course. 

The road w a s  studied and designed izl two sections: the Kosti- 
Ruwaba section by HOBCONSULT (1981) and the Umm Ruwaba-El Obeid section by Dar 
141 Ifandasah (1982)- The feas ib i l i ty  studies an8 design were reviewed a d  
updated by Louis Berger Laternat1 anal, he., in  November 1983, 

The original  design standards for  bath sections were essentiaJ,ly the 
same - a roadway of 7.0 meters, with shoulders i 3 meters wide. These 
dfmensitms conform go U S E 0  standards for  secondary roads, except that the 
typical major road i n  Sudan has 1.5 meter shoulders. Berger recomead& a 31.5 
meter shsulder and calculated the c=orrespondSng cost savings. Tlhe costs wed 
r e f l ec t  these savfngs. 



The f i n a l  designs a l so  called fo r  the greater part  of both roads to be 
constructed i n  f i l l  (embankment) which accounted for  18 - 25% of t o t a l  road 
ccwstxuction costs. Berger recommended l e s s  embankment, 0.6 meters rather 
than the design standard of an average 0.84 meters, which a lso  resulted i n  a 
cost  savings t o  the project. 

The pavement design for  the Kosti-Urn Ruwaba section, determined by 
expected t ra f  f ie,  called fo r  10 cm of cement treated subbase, 15 cm of cement 
treated base for  the f i r s t  50 kilometers west of Kosti and for  15 cm of cement 
treated sub-base with 10 cm of crushed stone base for  the balance of 116 
kilometer, The en t i re  road is designed w2-th a double bituminous surface 
treatment, The Urmn Ruwaba-El Obeid section called for  3.5 cm of subbase 
gravel, 1Ii cm of crushed stone base and a double bituminous surface 
treatment. Both sections were designed for  asphalt overlays some years later 
a f t e r  the road had carried 0,s million standard axle loads. These designs fo r  
the  pavement structures took fnto consideration the materials available witMn 
a reasonable haul distance from the road. Berger concluded that  the shoulder 
designs f o r  the Kosti-Umm Rzfwaba section were adequate but that  the Umm 
Ruwaba-El Obeid section should be amended t o  show an edge sea l  t o  the roadway 
and a continuation of the f i r s t  surfacing t o  the edge of the crushed stone 
base and t o  sea l  the shoulders t o  reduce erosion. These rseommendations were 
incorporated fn to  the project design. 

Prom a technical viewpoint, the design standards as amended by Berger 
are adequate, except fo r  one point. The PP t e a m  did not agree with the use of 
cment treated base and subbase, even though it would be more economical than 
the use of aggregate bases because of the location of the source s f  
aggregate. Stabil izat ion treatment is a method of construction tha t  requires 
very close quality control regarding placement. Under the best of 
circuzastances, it is a d i f f f cu l t  method of constsuction, In  Sudan, because ot 
high temperatures and dry conditions it would be extremely d i f f fcu l t  t o  
achieve quality work, If not done suceessfully, the barses w i l l  show early 
fa i lu re  under expected t r a f f i c  loads. U S A D  had this particular type of 
construction independently studied and conclude4 tha t  5% was a high r i sk  
undertaking (see h e x  6-A for de ta i l s  of the study). USAID recommended t o  
t he  RBPC tha t  a cement treated base and subbase be eliminated from the design 
and be replaced with crushed stone, even though it w a s  more expensive. The 
cost  analysis developed for  t h i s  PP includes a crushed stone base pavement 
structure, 

3. cost Analysis 

Bergex reviewed the  unit  ra tes  and quantities used i n  the orig3.nal 
studies. The NORCONSULT rates were acceptable, but the D.A.H. rates were 
underestimated. Berger found it necessary t o  make adjustments i n  measurements 
and anit rates,  It appears that  Berger did a very thorough analysis a£ the 
a n i t  rates,  Beacger then analyzed price increases for, among other things, 
local labor, fue l  and cement, and calculated the effect  of in f la t ion  on these 
items. This w a s  done i n  coordination with the Ministry of Finance and 
Economic Planningo By an examination of the relat%mship of foreign exchange 
t o  loca l  currency i n  the uni ts  of measurement, i t  was determined t b t  
emstructfort costs broke down into 83% PI[ and 17% local costs, a t  1981 
prices. %rger further  adjusted the un%t rates for inflation: a 25% increase 
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By way of comparison, t r a f f i c  on the Port Sudan - Yass2tLa road shows 

the following growth i n  t o t a l  vehicles and the changing vehicle ~ix:** 

June 1975 May 1978 December 1982 1975-3.9182 

(Road unpaved (Road i n  (Paving (Average 
and barely process of completed) annual 
passable by paving) growth) 
passenger cars 
and l igh t  trucks) 

AM: - (% ~ o t a l )  AM: (% Total) AM: (% Total] -- - - % - 
Passenger cars 
and l igh t  trueks 10 (4 ) 230 (31) 606 (40 1 72.8 

Buses 8 (3) 1 (- 1 32 ( 2  1 20.3 

Hedim s ize  
Trucks (c,6T) 218 (79) 439 (59) 384 (26) 7.8 

Heavy Trucks 33 ( 5 )  27 (4) 77 ( 5 )  26.8 

Truck-Trailers 23 (8 42 (6  252 (17) 37.6 

Others 4 (1) 3 (- 1 151 (10 ) 62.3 
- - - - - 

Total 276 (100 1502 25.3 ---- 742 --- ( 100 I ---- =- --- ---- --- s= 
c; 100 1 ---- --- --- ---- 

The 25% annual growth i n  ADT manifested above is not expected to  be 
achieved on the El Bibeid route, but the Berger projections of 6.0 and 5.6% per 
year for  the f i r s t  6 and 10 years again seem conservative, as do other 
forecasts presented by Berger, Hence the net user benefit stream calibrated i n  
the reappraisal has been retained. 

** Road Traffic Survey: Density and Ereight Estimation un Major Roads of the 
Sudan, WEP Transport and Communication Sector and RBPC (Feb, 1983, 
Handwritten Draft). 



2. Agricultural  benefits,  

The economic reappraisal  team, a s  s t ipula ted  i n  t h e i r  scope of work, 
estimated agr icu l tu ra l  benefi ts  by the  net producer surplus method separately 
from user benefits. These induced agricultural. benefi ts  vary from 13% (Year 
1) t o  39% (Year 6 )  of estimated t o t a l  user benefits. The following 
assumptions were used: 

(a) Prices a r e  assumed t o  be constant wPth a pr ice  e f f ec t  
conditioned upon a portion of the t ransport  savings 
(50%) being passed on t o  the  producer under an 
assumption of unktary e l a s t i c i t y  and competition among 
the transporters;  

(b) Present y ie lds  remain constant. Increased yields  due 
t o  research and extension cannot be a t t r ibu ted  t o  the 
pro ject ;  

( c )  Pam labor  productivity remains constant s ince 
improvements cannot be a t t r ibu ted  t o  the road; 

(dl N o  ag r icu l tu ra l  benefi ts  i n  the  important food grain 
and gurn arabic  production subsectors a r e  a t t r ibu ted  t o  
the  road. 

These assumptions of induced agr icul tura l  growth are essen t i a l ly  
' conservative. Since some of these constraints  will be reduced due t o  other 

a c t i v i t i e s  i n  the  area,  induced benefi ts  f o r  agricul ture may be higher than 
estimated, but correc t ly  cannot be a t t r ibu ted  t o  the road project per se. 
Project  induced agr icu l tu ra l  benefi ts  a r e  ascribed t o  l ivestock, groundnuts, 
sesame, kor t i cu l tu re  and cotton i n  tha t  order. Crop production benefi ts  are 
due t o  an  increase i n  labor  supply and acreage, not mechanization. 

Berger estimated benefits t o  r i s e  from approximately LS 4 milllm ia 
1988 (Year 1) t o  LS 24 mill ion i n  2007 (Year 20) drawn principal ly from 
increased acreage i n  South Kordofan wfiich is l inked t o  El Obeid by the E l  
Obeid-Dubeibat-Kadugli paved segment Additional benefits w i l l  be induced by 
road hprovements w e s t  of E l  Obeid t o  En Nahud and beyond and by l i k e l y  feeder 
road extensions south of Kadugli, These benefi ts  were not estfntated by 
Berger. Judging from agr icu l tu ra l  production levels ,  potent ia l  growth m d  
exis t ing  t r a f f i c  counts, these additional benefi ts  should be substant ial ,  

Despiti the reasonable nature of agr icu l tu ra l  benefi ts ,  they were not 
included i n  the economic analysis  because of potent ia l  double counting of 
benefi ts  and questions of methodology. Berger contends 2x1 its reappraisal  
report  and subsequent correspondence tha t  there is no double counting between 
user and agr icu l tu ra l  benefits,  pr incipal ly because agr icu l tu ra l  produce 
represents prof i table  west-to-east backhauls against  the  prevailing east-west 
movement of goods. While economic l i t e r a t u r e  acknowledges the poss fb i l i ty  of 
counting both user and agr icu l tu ra l  beneffts f o r  road projects,  it a l so  
stresses that residual  ag r icu l tu ra l  benefi ts  (after subtract ing t ransport  
cos t s  from market prices) are d i f f i c u l t  t o  quantify and ld luenced  by 
uneontrollcd and unverifiable non-project factors .  Electing a more 
consewatitre approach, USAIP chose to exclude agriculturaP benefi ts  from the 
economic analysis  f o r  t he  fallowing reasons: 





Finally, the road is  a highly favorable investment on 
user benefits alone and the jus t i f ica t ion need not be 
clouded by including induced agr icul tura l  benefits,  
although these doubtlessly will be present due t o  the 
road and other investments and technology changes. 

~ 3, Exchange Rate 

Dual exchange rates, where they ex i s t ,  do not normally present major 
problems i n  economic analysis since differences a re  small enough t o  be 
bracketed by sens i t iv i ty  test. However, there are three Nghly  divergent 
exchange rates present i n  Sudan which have a bearing on, the econonaSc 
analysis. The Berger team estimated local  currency project costs  and benefits 
dfrect ly  i n  Sudanese Pounds (LS). Nhere necessary fo r  f inancial  
documentation, construction costs  w e r e  converted at  the ozfickal rate o& LS 
1,3/$, However, no transactfons regarding the road w i l l  actual ly be colapleted 
u s i q  t h i s  outdated and now overvalued exchange rate, A t  the t i m e  of the  
Berger analysis and the PID the "commercial bank rate" stood at  LS 1.8J$ and 
the "free market rate" stood at  about LS 1,9/$. Legal transactdoas were  
carr ied out a t  both of these rates. Since divergence was not great ,  the BXD 
and certain of the  Berger ca1culat;Sons used the commercial bank raze of LS 
1.8/8 far vehicle coats and other conversions, 

Since that  t ime ,  the  commercial bank rate has remained at 1.8 but the 
f ree  market rate has fa l l en  t o  LS 2.4 /$ ,  fndicating a strong de facto 
devaluation which gclvenzs many commercial transactions. There are rigidir;fes 
i n  the system, Because of government and private foreign exchange shortages, 
it is easier  t o  sell dollars  than t o  buy them. Traders, fo r  example, need 
foreign exchange liquidity t o  pay fo r  advance orders and delfiresed goods. 
This, along with other factors ,  drives the f ree  market value of the  LS dotm, 
The shadow exchange rate appropriate fo r  economic analysis is f z l t  t o  l i e  
between the commercial Bank r a t e  and the f ree  market rate, but closer to  the  
latter, A formal devaluation of the  comolercial ban% rate (anti probably the 
o f f i c f a l  rate) is expected i n  an e f fo r t  t o  reduce the  divergence, spur 
exports, reduce imports, and w r l q g  mbrtkdies oat of the system. .A shadow 
price of LS 2.2/$ 2s currently more reasonable than the previously used LS 
b.8/$ rate.  For the economic analysis which follows, denominated i n  US$, this 
LS 2.21$ shadow rate is used throughout, In  corngasLison with the  ftgrger report 
and PID analysis, the e f f ec t  is t o  lower the loca l  curremy const ruct im cas t s  
:ad hence the t o t a l  costs  converted t o  dollars)  with a near-term favorable 
impact an the Economic I=, but t o  lower the benefit stream as w e l l ,  wfth 
greater far-tern impact on the nominally .larger but more heavily discounted 
future benefits. The net  e f fec t  of the exchange rate s h i f t  and the increased 
construction costs  estimated by the PP team engineers is t o  reduce the  
Economic P & R e  

4. Internal  Rate of Return and Net Present Value 

The results of the re-analysis are shown i n  Table VI.B.1, fox a 
project l i f e  of 20 years, J3.R is 23.74% and W V  is $32,691,220 a t  a diseaunt 
r a t e  of Xi% which sppears more reasonable than the  10% rated wed Za tf3e PED, 
Host sensitdvity tests involving reassessed costs, and decreased or delayed 
k n e f i t s  remained positive. Under an. extrene case of cast increase by 20% and 



Table VI 33.1, 

Kosti - E l  Obeid Road 

Economic Internal Rate of &turn Analysis 

Casts ($OW) 

Project 
Year 

User N e t  
M a i e t e ~ ~ ~ /  ~ e n e t i t s  3/ knef   it^ 

Q 0 - 1W5 
- 173 3.3364 - 6152 
- 208 14410 - 174'93 - 214 U 4 5 5  - 228'78 - 236 16591 - 8177 
- 2U+ 17727 6711 - 286 18864 18578 
- 309 20000 359491 - 3359 21094, 17732 
- 355 22273 21918 - 373 23545 23172 - 4355 24909 20554 
- 7555 26364 188rDf;) 
- 3473 * 27682 242819 
- 155 29008 28a5 
- 159 30500 30341 
- 199 32000 31841 - 164 33545 33381 
- 168 35273 351013 - 173 37800 36827 
- 177 (38955 38778) 

(25750 salvage 25750) 

IRR = 23.742, @V = 32,691,220 (Discount Rate = 115%) 
Extreme Sensitivity Test: 12.50% 
Construction and Maintenance Costs increased 20% 
Benefits decreased 20%, oetglfgfble Salvage Value 

f/ Combined U W D  $ BDB $ G8S (LS converted to  $ at  2.26 as - 
re-est2mated by PP team, 

2J estimated by Uuis Wrger Int., "~conorplfc Reapprdsal of ~olstf - - 
Obeid Rad*'wAwfth LS recmverted t o  $ at thie 2-2  rate, 

31 U s e r  M e f i t s  as estimated by Berger, but excluding Bergervs est  - 
induced agricultural benefits. ES reconverted t o  $ at 2.2, Salvage value 
as estimated by Bergex f o r  Year 20. 
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benefit  decrease by 20%, with no salvage value, rthe IN4 was P2,5%, Hawever, 
besnefrts have been emservatively estfnrated a d  cost estimates have k e n  
r e f i ~ ~ u 3  so  such extreme negative divergences axe coneidered uHll2kely. From 
t h i s  point of Vjtew, given the additional expected agricultural  bnekimts 
induced by the road and the llnkage that  the road represents Bath eo KZuartouar~, 
Port Sudan amd t o  the South and West, the! ICosti-El. Obeid road i n  its a t i r e t y  
represents ton economicafly and s t ra tegical ly  viable project. 

Prom the f inancial  p i n t  of view of the transpester, savings i n  
veUcXe operating, repair and maintemnce costs  are suff ic ient  t o  fndwe 
przrrate owners t o  use a d  expand service as t h y  have done i n  the case 05 the 
Kbrtcoum - Port Sudan Road, assuming as always, adequate be1 sssppldes,  This 
gotentlkil constraint is being met i n  the short rslip by U D q s  and other daor'sr 
pet rolem i n i t i a t i v e  and in the longer run 'by exploitation of domesf;ie eource, 

From the fore%@ exchange! viewpoint, the effects  o l  the project are 
positive due t o  export growth of daryZand agricultural  produce a d  liower 
imparts due t o  greater fuel efficiency, lower replacement paas Irequiremenrs, 
hi@er capacPty u t i l i za t ion  (Truck Ton-KPnJVr) and longer vefiicle l i f e ,  

Due t o  the  re la t ively  low percentage of P o d  currency costa in the  
t o t a l  project cost  (19% at thie LS 2,218 ezchange rate used), the resu l t s  are 
re la t ively  inarensitlve t o  exchange rate fluctuations:, The analysis is 
presented i n  dol lars  % U L ~  there has been a recent tenGency in Sudan, as a 
result of policy reforms, to price duel, spare parts and other c o m d * t i e s  
close t o  the shadow rate, 

c. Social An€ilysis 

Introduction 

The 301 kglometer journey front K~sti t o  E l  Obeid takes 3.2 hour& Pardet 
good dry season conditions and becomes a several day ventare dursng tire wet 
season became of flash flood8 ad' clay soils .  Poor transport bas had a 
di rec t  impact on production incentives, fartscer income and overal l  agr&cu3euraX 
produetian, Xn clay s o i l  areas extension servfeea kcme impossible during 
the sawing seaslorn when riinmttrs require technjicrdl assistae~ce to g a b  tlhe fa1 
benefit of new techns3.aggies, Ingroved agricultural  inputs, when they axe 
avrsmble, are never ee r ta ia  t o  a r r ive  before the c r i t i c a l  plaptisg a y e  
after rhe f f r s t  rain;s, The economic iUsbmeatives t o  production a 
persuasive.. Slow t rave l  aBdl rmgh roads mean high t r a n s i t  costs  t o  
f o r  ti-, vehicle repairs and fuel, Tlheae caste cut dArr~?c~ly into the 
farmer's return on his cropst. They also take away from real iacomi since 
farmere am& pay high prices for this: tea, sugar, end s ther  commodities brougkt: 
t o  virXagee i n  the regfon. of these factors - costs, access 20 atensioa, 
timeliness of inputs - af fec t  both echanfzed famag, 
Further aaa;lysis of the aocfal, cu l tu ra l  and economLc factors iaflatauce 
a farweryla capabilaty and d 20 produce mre IndicaBe that the mat%-rn 
Obefd road will benefft most itants of the  project area, 



2. Socio-Cultural Context 
Population i n  the project area is ,?;reatest during the rainy, eropp?eng 

season and lowest during the dry season, Sedentary farmers l i v j i ~ a g  in 
clustered vi l lages of straw hucs accessible t o  water p o b t s  constftute 75 
percent of the ru ra l  population. Transhumant households &e up I 5  percent of 
the wet season population when they often join sedentary comunikfes and 
cul t ivate  land. During the dry season months the transhumants migrate along 
predictable annual routes seeking water and grazing areas fo r  thejlr 
livestock. Nomads who rafse mostly c a t t l e  and sheep account for  the remaidng 
10 percent of the population during the rainy months. In  October, the nomas 
begin a long-distance trek to  the southern provinces i n  search of water and 
pasture. Although nor imediate ly  i n  the project area, mechanized farming 
schemes are nearby i n  Habila and Abu Hamra, Southern Kordofan. 

The sedentary population i s  dispersed i n  vi l lages that vary Zn s ize  
from 25 t o  1,000 people gr more. The average household numbers between seven 
and eight members. Nuclear family residences a preferrea, but extended 
families, matrilocal families and other household arrangements are  cornan. 
The household is the  basic un i t  of consumption, but agricultural  production 
r e s t s  w i t h  several d e c f s i o ~ e r s  i n  the household. It is common for  husbands 
and wives t o  manage separate farms. Unmarried sons and daughters a lso  manage 
small p lots  when, land is available, The four most cornxnan crops are m i l l e t ,  
sorghum, sesame and groundnuts. The cereals a re  primarily subsistence crops, 
though surp1uses are sold t o  other farmers and a t  local  markets. Most fam 
families o m  a donkey and several goats, and better-off farpilies inarest i n  
sheep and cat t le .  

Besides farming, virtual3.y every household has menbers who work i n  
secondary occupatims on a seasonal basis t o  supplement the family's C ~ S X ,  

f ncom Off-farm ac t iv i t i e s  include charcoal making, water-haultfmg, 
ta i lor ing,  carpentry, metalworking, and operating vi l lage shops and bakerkes, 
Possibly most important for  supplementing income 1s dry season aigratfon for 
wage jtabor on mechanized farming schemes at Habila t o  the southwest and Gezl.ra 
t o  the east. On the mechanized schemes only plowing is done by machinet:a. 
Weeding, ' harvesting and threshing remaf n manual operations. Moreover, because 
labor is a signiffcanz production constraint Zn the region, mechanizecr and 
t radi t ional  farming can be complementary a e t i v i t f  es. Traditional f amerrsr 
provide labor, and mechanized farm owners provide jobs when other rural 
employmnent opportunities a re  not available. 

3 . h n e f  i c i a r i e s  - 
The farmf.ng and employment patterns %n the project area imply that 

northern Kordofan's ru ra l  economy is not just subsistence-oriented, but: is 
dependent upon trade. Fana households purchase food and commodities a t  
v i l l age  shops each day or several times per week. These goods are paid for 
either i n  cash o r  i n  kind w i t h  produce from the next crop used as credit .  Hn 
the latter case the future crop is usually ofterea t o  the merchant as papent ,  
the price o f  the crop usually reflect ing hararest prices at mjoz mxkets 
the cost f o r  transport and a prof i t  margin f o r  the storekeeper. mu&, 
exchanges involving both crops and, c o ~ o d i t i e s  have prfces ahssociaiked with 
them w h i c h  are affected by the  cost of transportation, 
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Tradi t ional  fanners, both men and women, will benefi t  from the 

Kosti-El Obeid road by paying lower pr ices  for the commodities they buy 
receiving klgher pr ices  f o r  the  products they s e l l ,  me income effect w f l l  be 
s ign i f i can t .  Although the present Wsti-El  Bbeid s t r e t c h  should be a major 
market-to-acarket route  where t ransportat ion costs a r e  l a w  (Ik.e., 20 
piasters/ton/kifometer), road conditions make the  route  the  equivalent 01 a 
farm-to-market road where cos t s  average 70 piasters l tonJki loneter .  When 
t ranspor ta t ion  costs f a l l ,  r e a l  farm income w i l l  x i se ,  thus beginning a 
long-term process wfiich is necessary to  allow farmers t o  pay far 1 1 ~  

production technologies and accept the risk f nltrerent in changing f ltom 
t r a d i t i o n a l  Inputs and faraing methods, For the famer, b e h g  in e. posltfarw. 
t o  grow more and t o  earn more f o r  h i s  output will prove a more sfgniticant 
b e n e f i t  than the i n ~ e d i a t e  reduction i n  t ranspor t  costs ,  

Fanners on mechanized schemes with access to  t h e  road w i l l  also 
benekit.  Neckenized fams produce most of Kordotan's surplus grain, wMcb 
truck owners move to rail centers  o r  urban markets, I f  crops are sold fo r  
export ,  their awrters must fiicur additional t ransport  casts aver poor roads or 
aa i n e f f i c i e n t  rai l  system t o  Kosti, which berves as an o u t l e t  t o  Part Sudn. 
The improved Koisti-El Obeid road will both reduce the  cost of t ransport  and 
increase t he  effective cspaci ty  of the  t ransport  system, and hence the a b l l f t y  
to move surplus productim from the  KaduglX-El. Bbeid-Kosti corridor. Both of 
these factors are incentives t o  produce and market more, Since fabr, as w e l l  
as lack sf rsalcketiag routes, is a cons t ra in t  on mechanized farm production, 
increased demnd for labor should result i n  higher wage r a t e s  for scsamra~ 
labor, much of i t  drawn from the t r a d i t i o n a l  farm population. Displacement 
and iapoverishment of trzaitional famess as mechsxlfzed agriculture becameo 
more profitable is not  likely to be a problew because of the ~3ni9t denand for 
labon: and because u n t i l l e d  land of equivalent or  better qua l i ty  is awaflable 
to the south. (AS the return from additiorial investments In rainfed 
agrictrlturs is greatex in  Scruftiern Htjxdofan where r a i n f a l l  is higher axd mure 
consfstet;t thas i n  the north, ttreac 'teirr2its may be expected t o  be care 
pronounced i n  t h e  south.) 

D. kdwinistrative Aniilysf s 
Roads and Bridges Pubff e Corporation ---- - - 
1. - O l f z a t i o n  and Project Nanagement -- - - 

As stated in Sectitm In6 a. above, the e m  sem-"lces a d  constmcltlc 
cammcts Mill oe raost country cmtracCs Faith BPC. As dzn nalion mPG rn 
exZsted since 1973. It fs respsrrslble fur the svemll s t w ,  desim, C O I Z S ~ T Z ~ C ~ P ~  E 

" - --- - -- 
maiateaance sf national roads and briciges in Sudan, ~efng'the only gsvedent  
body with experience a d  capzbi l i t ies  in the die ld  of roads a d  bridges, other 
govemaent zigencies planning roads or maintenance seek teehnEcal advice from 
RBFC e 

RbPC enploys 157 graduate engineers, 115 technicfanis, and 237 
accmntants, clerks, and storekeepers,  Included i n  the professisaalb staff a r e  
21 cngirreess and 23 technicians i n  the Mi~tenanee Dfrectsrrate. It ajlssvt 
employs 1,170 laborers, of which 75 percent are sk i l l ed ,  aad r e c r u i t s  seas 
wotkcrs for those projects it i s  constructing with its o m  forces, 



This project w i l l  be administered under the overall direction of the 
Director for  Prolects, He holds a M.Sc, degree iLn c i v i l  engineering from the 
University of London and has been i n  his present position since 1976. 

RBPC has identified the GQS Project Nanager, He holds an M.Sc. degree 
An Civil. Engineering from Washington. State University and has twelve years 
experience in road design and construction. He is a fomar employee of 
USAID/Sudan and fan i l ia r  with U W D  procedures and policies. 

Technical revfews anti approvals such as the selectioxl of the 
emneer ing  consultant, prcqudificst ion of the construction contractor, 
review and approval of corastr!lction tender documents and change orders w i l l  Be 
perfamed by the RBFC and USAID with the engineerlag consultant Ilnvolved as . 
appropriate. Routine financial reviews and approval. of local  currency and: 
foreign exchange invoices w i l l  be performed by the engineering cansaltant, the 
W C  and U S A D ,  Review and approval of the construction contract award and 
Ithe construction contract w i l l  be by a project cormnittee authoftized by the the en@- 
knistry of Finance and Economic Planning. The Chairman of the BBPC w i l l  s ign /mem 
&e construction contracts The project committee w i l l  consist of the RBBC services 
Director of Projects, the lZBPC Project Manager, and one representative each 
Erma the Ministry of Finance and Plaltniag,  the Attorney General" office, $he 
enginering consultant and USAID, It is intended that  the reviews and 
approvals not go beyond tha* stated above. A condition precedent to  the 
fssuance of the tender document for  the eonstrwctioa contract w i l l  be included 
in the Project Agreement - requiring .: - esd;abXishent and authorization of the 
project commfttee- 

2. Qualifications of the RBPC 

Sfnce its establishmnt 1x1 1973, the has been directly involved 
in the ccmstruction of approximately 1770 km of roads. About 400 km of these 
were constructed by force account asLd 2370 "m constr~c*bed thr~ugh ccmt-racts 
sfgned with various international B&E and construction f i rms.  _In mast cases 
tfrese were direct eontracts ~ 5 t h  the RldFC, with gP)PC providing the project 
manager, inspector and laboratory personnel, The 1370 ?m constructed by 
international f i m s  involved d u e  ildE a d  cmstruction contracts, T"he RIBPC 
f o ~ o w s  customary accepted procedures for Zatemational competitive bidding. 
They are thoro~zgkily familiar with the process. 

Given the curreat PUrPC orgaaLzatiod framework, numbers a d  
qualjtficrrtioss of personnel, and overall experience i n  managing road projects, 
U S A D  believes the RBPC has the capability to  implesent the project through 
host country contraetJing procedures. While this is a re2stiveIy 3,a~ge 
project, it  is not a d i f f i cu l t  one to  manage, and there are no unusual or  
d i f f icu l t  conritrmtioa problenrrs, It is a straight road through flat terrain 
with no major structures required. However, fL is located in a re=& area 
where sor;lewhat adverse clirnaZic cmditiozzs prevail. The RBPC will be assisted 
thraugh the  selection process by a qualified engineerfng eoaebftant and a 
construction firm a d  by close monitoring by the U S I D  staff. 

O f  the four on-going projects under the RBI?&: that are l i s t e d  i n  Annex 
3, three will be completed prior to the begiaming of constructioa an tlse 



ICnsti-El ObelLd road. No new projects are  anticipated other than t h i s  
project. With t h f s  re la t ively  l i g h t  work load, the RBPC w i l l  have no 
d%ff icul ty  appointing quali t ied personnel t o  the project. 

USAID therefore concludes that the RBPC bas the capability t o  
implement the Kosti-EZ Obeid road project as planned i n  t h i s  Project Paper. 
Thiee: decision is baszd upon the experience of the  RBPC, the qualifications of: 
the personnel available, and the current and future work load. The RBPC w i l l  
be ass is ted  by the engineering consultant and USAID. From numerous 
discussions between USAID and the  RBPC while preparing t h i s  Project Paper, the 
RBPC indicated an understanding of what has t o  be done and how t o  do it. 

3. @onstruction Supervisdon 

The RBPC w i l l  furnish counterpart personnel t o  the engineering 
consultant i n  addStion t o  providing laboratory, measurement and test ing,  and 
f i e l d  layout persome;. USAID has held several meetings with RBPC manageanent 
t o  discuss the cal iber  and experience of the personnel that  the BBPC would be 
expected t o  provide. The RPSC gave assurances that they did have qualified 
personnel and that  they would be available, 

4. Road Haintenance 

The background and analysis of the RBPC's road maintenance 
capabi l i t ies  are contained above in  Section 111. 33.3. With the assistance 
that the  RBPC w k U  receive under the Third Highway Project, it is anticipated 
that the level  of competence w i l l  be greatly improved by November 1989, when 
they w i l l  accept responsibili ty fo r  the f i r s t  50 km segment of tRe.project  
road. The RBPC's road maintenance capabilities w i U  be evaluated during the  
maintenance study i n  October 1988. The Kosti-El Obeid road praject is 
designed t o  provide equipment and technical assistance to  augment the RBPC as 
necessary and t o  provide fo r  overcodng shortcomings that may ex i s t  when the 
BWC assunes responsibi l i ty t o r  maintenance. 

5. Produstion Supplement 

The RBPC salary scale is  quite low and as a result trained and 
experienced technicians frequently leave fo r  higher sa la r ies  offered elsewhere 
in .Ithe Middle East. For t h i s  project the RBPC is furnishing the f i e l d  layout, 
inspectors and t es tbg  personnel i n  addition t o  counterparts t o  engineering 
supewfsion. Because i t  is a construction project, the  engiueering 
sstpervirsioa personnel, w i l l  be expected to  work whenever the const suction 
contractor works. Very l ikely ,  the contractor w i l l  work long hours, perhaps 
sometimes a t  nfght and on nolidaya. In  an e f fo r t  t o  re ta in  RBPC personnel fo r  
the l i f e  of the project and compensate fo r  the remote si te location and long 
hours, it is planned t o  provide a production incentive t o  the Sudanese 
personnel assigned t o  the construction supervision team, -This practice is 
custonary on donor financed projects and sanctioned by the RBPC. The funds 
w i l l  be provided from locally generated currency, administered by the  resident 
engineer a ~ d  paid from the T r u s t  Account, The details of the production 
supplement w i l l  be developed by RBPC, AID,  a d  the engineering e o n s ~ t a n t  
dim, Payment w i l l  be based on experience perkormance and position. 
Approximately 1800 person months will be provided by D P C  personnel. For 
purposes of the budget, LS 1.0 m i l l i o n  is planned f o r  the life of the project,  
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E, Environmental Anrnlysi~ 

The PIT) f o r  t h i s  projece contained an I n i t i a l  Environmental Exaafnatioa, 
which recormended that an Environmental Review be conducted fo r  this project 
in canjunction with other road projects. The scope of work fo r  the 
En'virozu~entaf Review was prepared by the WEDSO/ESA Regional Environmental. 
Officer and i s  attached as Annex K. Tkria f u l f i l l s  the requirement of the 
Afrfca Bureau Enviro~mental Coordinator for  tRPs Progect Paper (State 1l.3698, 
Annex R). Among other things, the contractor will be required to: 

(1) develop a program to  monitor bbitat/species/settlement 
interactions; and 

( 2  outline a cooperative procees whereby the GOS taxi develop 
the ins t i tu t iona l  and technical resources t o  carry out an 
environmental monitoring program fo r  roads. 

The Envlranmental Review w i l l  be conducted by the Ins t i tu te  f o r  
Envirsmental Studies (IES) at  the University of Khartoum. A contract was 
signed with them during the first week of April 1984. Besides conducting thSs 
review, the IES w f l l  a l so  provide expertise fo r  monitoring oa an occasional 
basis  the effects  of the road, This w f i l  include the planniag and 
implementation of a workshop which wtll take place prior t o  the project: 
evaluation scheduled for  April 1988. One objective of t h i s  workshop w i l l  be 
t o  discuss the cooperative process mentioned above and work out an 
fmplemer&ation plan f o r  the 60s. 

P, Capital vs. Labar Intensf;ve Road Constructicm and MaZatemce 

The design standards established for  this road minimize the m e  of labor 
intens%ve construction me~hod~;. The t e c M c a l  requirements of coapacted 
subgrade, embankments, base courses and surfacing to  met mb%mm 
specification levels  rule aut  the use of extensive hand labor for  m a t  road 
construction operations. The sparce populzatim along the project route and 
within the region, along with the already reported seasonal shortages of Labar 
i n  the area fo r  agriculture work, further plreclades the use of labor intensive 
methods, 

In  considering the labot/equipment mix, it is possible t o  reach an optimal 
balance fo r  road construction, taking into  account climate, population density * 
and construction standards. For t h i s  project, relfance on equipment: is 
preferable. O t h e r  than the possible canstruction of drainage s tmctures  and 
building f a c i l i t i e s ,  it is not expected that labor intensgve caastructilon 
methods w i l l  be used. 

However, the tender documents w i l l  be designed to  favor the award t o  the 
bidder with a high local  coat component. Th98 w i U .  encourage foreign 
contractors t o  seek Sudanese participation t o  the maxima extent. For 
example, a coratractor w i l l  be able t o  maximize local  currency costs 'By 
subcontracting with 1maS- firms t o  do the hauling of aggregate ragtier than 
purchase and import trucks. Zf loca l  contractors have the equipent  to iiol 
compaction, a foreign contractor could subcontract tha t  work rather tba 



&aport: equipment fo r  doing it. It is intended to  u t i l i z e  Sudanese contractors 
and labor t o  the greatest extent possible, This should resu l t  i n  the o p t i m l  
use of labor intensive cotnetrrsctim methods compatible w i t h  the design 
standards, specification requtremnts and constmction contract tine. 

The BBPC w i l l  be encouraged t o  use contract labor fo r  road maintenance, 
This was addressed i n  the  Berger study and w i l l  be a subject of the 
maintenance study that w i l l  be made by the engiwerfng consultant, 

G. Analysis of t;he fgrojectta3 Energy Efficiency, 
Cost I m p l i c a t i ~ s  and Appropriateness 

The project requires a he& cap i ta l  cost i n  road construction equipment, 
vehicles, and equipment mamxgement, The road constraceion technology being 
applied, i,e, equipment intensive road construction, w a s  selected as the most 
e f f i c i en t  way t o  achieve pmject  outputs cmsidering potentfal constraints. 
The technology being applied is l h i t e d  to the consumption of f o s s i l  fuel 
non-renewable energy resources. This repreeengs a high capi ta l  cost: i . ~  terms 
of equipment and equipment support, and Ugh operatiom1 costs  with regard t a  
f o s s i l  f u e l  consumption and spare parts. All of these a c t i v i t i e s  require 
scarce foreign exchange. The use of cap i ta l  intensive technology I s  
predicated upon: (a) labor esnstraifsts witktn the pro jecct area; (7b) physical 
problems which preclude the use of labor fntemfve road cmstrrzction, and (6) 
vast  distances, low population densi t ies  and harsh clizmltic ezmbitLm which 
mil i t a te  against the  use of a Mgh labortequipent  m%x rat io.  gE?le selectjion 
of teehaology f o r  the  project was made m the basis tbat there w e r e  no 
effect ive  a l ternat ive  options, 

The ekficient ,  but high cost cap i ta l  intensive tecfuamolagy t o  be utPLized 
fo r  the project w n s  that the host govermwsxt cannot replicate the road i n  
the near t e rn  without donor a s s f s t a ~ c e .  Indeed, virtually a11 road 
construction i n  Sudan has been donor-f i~lanced, Through e f fo r t s  unrdextaken in 
this project and the Third Highway Project, the maintenaraee component of the 
project should be both affordable and replPealr%e. For major road 
construction, start-up costs, foreign exchange aeqdrements, a& projected 
balance of payment problems w i l l  continue t o  constrain the MS. Not using 
f o s s i l  fuels is, of course, technfcselly unfeasible fo r  the work needed to 
construct tkfs primary road. The f~rnniZa fo r  an optimal labor mix: can o d y  Br? 
determined by the constructiolz eontraetor9% response to the tender conr$ftions 
and the Labor/nrachirnery &x: adopted i n  doiag the work. 
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4. The Grantee agrees (a )  to provide A.I,D, with a copy of the 
annual maintenance plan prepared and agreed to pursuant to the 
World Bank Third Highway Project, and (b) to consult with and 
discuss the plan with A.I.D,, with opportunity to comment thereon, 

5,  In consideration of A,f.D,'s views of the importance and 
significance of the adoption and enforcement of vehicle size and 
axle-load regulations, the Grantee agrees to provide information to 
A.I.D, concerning these matters and to give A,I.D, the opportunity 
to consult with the Grantee, 

6. The Grantee agrees to convene a meeting or conference annually 
far the Grantee and donors to the Sudan transportation sector. The 
purpose of the meeting/conference will be to review the Grantee's 
transportation sector policies, 

7. The Grantee agrees to monitor the impact of project activities 
and construction on the physical environment and will iraplcment 
recomwendaPsFons made fur safeguarding the physical environment 
surrounding the pnoject area. 
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* FOB EXAMPLE, TNB YROJPC '!I C W L L  .VHC\V l ril: T, b.l'.b,d;it; 2 ".,J 

SfTFPgRT A $E&F-SUsTAIh!I NG SYSTk'M Or'" XO4D "/r 1 ?i'f'T; N9EIICj;. 
TBROUCZH'rllRE SPECIFIC A B P L I C A ~ I O N  OF ~ ' O A E  Us28 ~ f m i s ' ; ' ~  
(TQLLS BEXPG PROPOSEIF POli Tnk YI(OJI'C*I'  iiOiiP). APj*I7*T@fd!\i 

: iWAVS XFI WRICH TEE PROJEC1' COULD !?Y g:t'I ? J Z  30 P ~ - L ! I * I L ~ ~ '  i 
PO5f GY. EWOBM SHOULD BE DESCRTBBC, 

C. . GSATWTEMANCE: THE &CPR EXPNFSSPD CUNGERN OVER TiiT 
TNSTITVTTONAL CAPABILITY OP TRE kBYG TO YBTf iTA IN  FEE 
PROJECT ROAD, . S'J! WAS RBCOGNLZBD ICIIA't' TiI'Ei; 1 SiiC 'fttf HUI 
BIGHWAT PZAIU WILL ADDRESS OV$BALL MAINTPNAWCF CAPABZtTTY 
QF aspa, ~ C P R  UBOES MXSSTON TO 'DEVE!:LOY TBe TECHNICAZ 
ASSISTANCO AND MAINTENANCE EQUTPKENT SUPPORT IN TPI s 
PROJLCT% -IZW d N&NN%B CONSISTENT WITH TMZ OVERALL 
M*VTN%EOJ$HGL SUPPORT PROVIDED 1'0 R2F6 BY TBE Tfif 3D 
836HWbV PLbN 9 

D* BSCURBEM'E COSTS t TBE PP SEOULD CONTAIN A 'i'N3Z006b 
WECURREHI COSTS ANALYSIS , PARTICULARLY #OP KOhE 
MAINTBNANCB RgQUIREMENTS. THE HECURHBNS C33 YS AN ALPS LS 
SBOWLD ALSO EXMINE TEE COSTS OE COLLYCTTEJG Tiid ROHI: 
TOLZIS.T#&%'.AS PBOlt906IF;P PQR THE YRQJhCT ROBE A N D  Tdi;' 
WPEBTIEIWC8 WLWHEN SUDAN REGARDL NG ENFORCEHEN $/COZLECTIO!k 
R.C1TZS ON O1HBR TOLE BQBDS, 

% INST~TUTIUNIIL CAPABILITIRS: (1) f HE AD?UNIS'PRAI.IVE 
FEAST'JYZEITY ANALYSIS  OF Y86 PP SHOULD f N  afiDJTZON E3 
HAINFENANCE. EOIirCPHNS SDYNTZPIED ABOW'I;;, nW k&Y ZL TIiV 

!~TRCREASLSING BllRPPN OF A LISiGGE NUMBER OF N4l nCTI Y 1.1.1 &S 
BSLNG PbACEP ON BBPC, ( 2 )  WELL6 Ti$d E ~ ~ S L Q J ~  dh3 YEFN 
P&kNMIIZNG ON UTILfZING BOST GOG'NTRY Cdfd%h&C.l'f!~G 
MECBAf@f SM lc TBKS SBOULD PE ZEEXANZNED EUEING 1YfFJf S 

. IIYA&VSXS, D$R&CT ATD CQFITSIACTS 3PQR ROhC CON S'I'EUCTIUIJ 
m ~ :  PERFSTSSABGE AND MAY 2% EMPLOVFD IF nkJar,YsIs 
fNDZCkTLS XACK OF dUST GOVYfiNHliEiT CAYAckTLIFI;?S, kifEY 
VLTE T.&./lRAXNZNG, BOTB GO§ AND USAIG C,40RbPLf%'Y T3 
MAMAGB AND MONITOR PROJECT CONThACTS S!J3gLD 28 A33.i&SE'P 
AND PROVZSPONI MABE FOR STREPSGTtfXFSLEJE SIJS d Clik'ii~ILI'i'Y A? 
NECESSARY* THE CONTBACTIW MOflf? QOBSTi(i?i #ILL Ag30 Sjf 
IHIPO'IRTMT 82LATIVE TO -ROV YONDING IS YfiGGiiA;VlrnF;? 33kti Ti!? 

i i PROJBCT. PER JOD , 
F. U ~ I T  COSTS : TBP PP SHOULD 868IFY i l i r :  UN If COS1S 
IDZNTIJ'IED f N  THE LdULS 'IIEitGBR ECONOMIC AND 'IfCii:ilC'dZ 
REPORT TO BE SURE TBm ARk ACCURATE At40 E63Ri+ A SOC"*\jD 

' BASIS FOR 611(4) DETERMINATION. 

G .  Q$aR DONUBS 8' ADB FLNANCZW'3 MTLL f{kvL PO Ijh A2EIIffIiU 
TO APPROVE TBE PROJECT AS PBBSRNFLY STfrilGTUlt2:9, 
A&fIISRflAIIVJ&Tr MISSION MAY W'LStE TO $tPLORE POSSIkILlPY 

. i ; : , .  
1 - 
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WITH AI]B FLZXISILITY IN FIMANCIiJG F A K T T C ~ J L A L  hOXC 
S8C"PoEISq AS C'OKRGEITLY 3TBUCTUilkD, Al;? 8lLL P2IfiAdEI;Y 
FINANCE KOSTImUM RAWAEA A N D  A I D  YlLT, FULLY BIhlNCi- ur 
RAWAflA EL O B E J C -  it'C\ilLI) SIDE Cc'NSJCZK 1 b 1 s t i l i . s l ~ 3  
FINANCPNG ROLk'S3 TdZS iOULU ASLOW i;%8:!il-&K LIi.I&lLI:-rOc)D C.1' 

PROJECT APPROVAL IP ADD FINA&CIMC hLk& H31. A:SUB!iD 
XN TZMPLY YAY. 

H, ' IMPmMgNTAPION PLAN : ECPR IIZCOEl8T;.ID!: ?B%T PP 
L LLDEVELUF A DETAILBD IMPLEMENTATION PLAN INCLO!,INQ d PCHZ 

C U R T  * 

I. CONTRACTLNG t Best Available Copy 
THE +T$EJPEB DOCUMBNTS Sfl0UI;D EE HEVIE?SED TO A5BOBF TEAT 
SPECflJCATIOhfS ARE CONS1 STENT WIT8 U ,S. STAN EAPIC.5. i P  
I T  IS NECESSARY TO BE'VAMP 'I'HEIE TENDkif DOCUMBNiL'l=; '1'0 
BEJCOWRAflE U.S. CONTRACTING, TRY HISSION Y A Y  'AISPI '€'0 
CONSSDBR AN A AND l2 IQC k'Il?M TO lrso $0, 
3; BVALUATIUN PLAN :- THE PP SP.OULD IDSIIPIPY PENCEMABKS 

LI'COVBBING ECONOMIC, TPCBNICAL, AND INSTI'PUTIONdl OUTPUTS 
WHZCBl blIZL $=BE AS CONCRETE AND VEBZPTABLE LPJtZCA'rORS 
FOB EVbL?J&ILON P?JRPOSBS, ONE SUCH 8ZdCdi"lhEZK ~ J O U L F  BE 
TB~~PRQVISION THAT ROAD TOLLS ARP COLLLCTED ANJJ ~ T U X ~ L  Y 
USED FOR E I A E N T ~ A N C E  0?l 4 CQNTXNUfN3 EASIS. 'ff:'t" FLhrt 
S8OUfi-D bSSO ZINCORPORATE TBB COZL3CTTWG OIP BATS L I N E  
86CZO-SC0N061f C AND OTHER DATA AGAINST WI.ITCH T52S ZkAL 

S2ItVC"rrrBE *. CAN BE MEbSIIRGI) IN THE' PUFctRk* 
$ 

!Ce I E E t  THE S ' E i  BCJBBAU ENVIFcONMEhTAL OFFfC2 GSAFl" 
PRQVISLBNAL CONCURBE'NCB MTTH I X P  1x5, 332gVh:fi, i:;FrCfi& 

!~!:FIYA~ CONCUBRBNCL IS PROVIDBD , E.PR/TR/SDP Y 11.5 fikiill I6 1 : 

(I . )  3EVPZJTIV BY hFB/TR/SDP OF THE EETAILkD SCOPE 06' dOBi  
FOR TEE ENVZRONMBN'fXP; REVZEbf BEFORE APPHOUL 9% T-iIb FP. 

- (2) 'REVIEW OF A DETAILED SCOPE OF %9XY PUB TciS 
MOklf TORI NG PEA SE; b #I)' 

(~)'.AFB'~/~!E/~DP APPROVAL OF !WE 'PIIJAL B!4Ylh3NMBt*T,4T4 
B V f  EW. DQCUMgNTs 

(4)'1FBflR/SDP ALSO 8j3QUIRES TRAT ALT, B F P R O Y A ~ A T ~  I~PSISN 
I ~ C O N S L D L U T L O N S  DPSCRlBEE IN THE DOCUMENT ' * E N ~ ! I P D N H ~ ~ ~ ~ L  
DESIGN CONSIDRRATIONS FOR RURAL DFPELOPMFNT YHOJEC2S ' BE 
PVLLV' ASSBSSEQ DUB 3HG TBE li;NVIPONMENTII L IIEVI 5.V UNGGg 
DZBXCTLON 63' RE8, THE HbVSEW SnOULD I N C G O U E  h EOCLAL 
SCEEOdTIST WITH E X P ~ X ~ C T :  IN ASSZSSING SOCL3ECDN3WfC 
IMFAC$S. OP ROAD CONSTBO CTION ON BOYHI TEE kklY VLRO)JKE NTAL 
BBVL%W'&ND MOfil iTOfllNG TPbMS* 

1. +_k~$r:.  IT YM BPQJBSTEQ TEAT THE PP INCLOEs AN 
ICDPQOA'IP, PBOJPCT HAP WBICB SIIOllLD 25 A TOPOOiiXPiiI CAI,  - 

.- B a ] b  OF THE LARGEST PBACTTCAL SCdl;X '?jlrlR 16E 
PBQNSm BOUlJAOi  YL&GISGH, mVMS AND CITIES k S'ffiLIMS; 

L I* 
"- 





Projeer Title:, - -- --- .------- .--- a *  - -- 
,-.--- - .-* -- - -  - 

hogram Goal: The broader objective to  measure^ of Goasi Achiu;.verrucw:a 
which this project contributes: 1, Increased tstak proauction in 

To increase production and irvcomes in 
I aqr-in .i&eurrak/ 

3, Increased producticn ab tasks crop8 
for  export market. 
4 -  Expanded dl;iaeaq under ca j l l r iwdr ic~n  

To prav  ickr dncll wjtatain ars ai l i r- ient , aclricvud: E~qtl uf p~rxrjcr-a $tutri; 

1 , t x  i s t  ~*IIC(C ul r-o,ukl ..rdr.f.t,r L e t y  
serving projerred r :  a r  f i s [cads, 
2, T ra f f ic  courlts indicate iccseased 
use od route since eolnpks.8-ion &'I 
cons I rut; 1 Z rm, 
3 ,  Tot l revenues coucr mic, ; #  ",cr.nance 

4 .  Provisions for mainta ;\alirr, 

in ter [  inking t rairspor-t rrst arork 
are established, 

'l, 301 kilometers of a t  li-weather 
raad constructed, 
2 ,  Two maintenance unit; operating 

b; FULLY equipped and ed f ic ie rn r ly  effectivehy, 
running maintenance camps - 

c. Regularly scheduled maintenance. 

- -- ----- - - *. - " 
Lcvef of Effafi/Exird:~~c!le~.fh flip? &ca. .&;ti 8 .  t j r  

1, Road G O I I S E ~ ~ ~ C :  r j~tt/enqi~"n? " 

maintenance shop. 2, Technical assistznce ton~sacts, 
3,  Commodities. (24  pm) ($120 I /  

a, Road maintenance equipment- 3,a. Road consaructia2 eq4ipmenr 
b, Shop equSpment. 

b, Shop equipment- 

Best Available 



- - - -  - -  - - r  

E ~ x .  Piojmt Completion Date - 

I MEANS OF VERlFlCATtON 
1, Regional and Central Ministr 
of Agr. Records, 
2.  66s Trade Sta t is t ics .  

1, Project EvaCuation, 
2, S i  lt! iraspec 1 ion. 
3, Nin i s t r y  of Transport and 
Communications and RBPC 

'I, S i t e  inspection, 
2. Contractor rleports. 
3. Project evaluation. 
4. Spare par ts  inventory 
records, 

'I. Actual  contract review. 
2 ,  PPOPTs, 
3 ,  S i t e  inspectioncs. 
4, PIOiCs, * 
5.  iWT&C and WPC assign 
people t o  project, 

Date of this Summary--- 

IMPORTANT ASSUMPI ION3 .- 
Cancer raing long lerm value of pr~arlml~crrojecc 
Sudan f inds and maintains s u f f i c i e n t  
markets f o r  i t s  pr imary aq, gradur t s  
from Kordof an region, 

Affawing purpose-togoal link : 1 
"1 Decrcascrd trartsyortcrt iort c ~ b t  2; w i l l 
t rans la te  i n t o  higher fisrmgate prices, 
2. Wore farmers w i l t i n g  t o  jncrease 
production and enter commercial market, 
3, Trucking industry remains compeaiti 
4, Fuet and spare par ts  w j l t  nst br  a 
constraint  t o  increasing t ruck kau:agsc- 

Affecting warn-wrpose link: 
1. Operations of the ra i i r oad  w i k l  not 
pose a signifjcant comnpetitive ahterna- 
t i v e  t o  t h e  road. 
2. Adequate maintenance s t a f f  from RBPC 
w i t 1  be assigned t o  road, 

Affectim inpug-tO-(Wv link: 
1, AD6 and Nsrweigian Govt, inputs w i l t  
be timety, 



SC(2) IeR-T CHECKLIST 

Listed below are statutory 
cdteria applicable generally t o  
projects under the FAA and 
project c r i t e r i a  applicable t o  
individual funding sources: 
Development Assgatance (with a 
subcategory far criteria 
applicabAe only t o  loans); and 
Economic Support Funds. 

GROSS REFEjRENCES: IS COUNTRY 
CHECKLLST UP 
TO DATE? HAS 
slaNDAW) ITEH 
(=FIECKLlST ?BEEN 
-flEVIEWED FOR 
THIS PROJECT? 

A, GENE= CBZTERfa FOR PROJECT 

FY 1982 Appropriation Act 
Sec, 523; F M  Sec. 634A; 

a. Describe haw 
authorizing and 
appropriations committees 
of Senate and House have 
been o r  will be notified 
concerning the project; 

b* Ps assfstasce within 
(Opera~ioral. Pear Budget) 
country o r  International 
o r g d z a t i o n  allocation 
reported ta  Congress (or 
not more than $1 mafllion 

2. E M  Sec. 6ll(a)[l).  Prior 
t o  obligation i n  excess 
of $180,000 w i l l  there be 
(a) engineering, 
f b a n c i a l  or  other gclans 
necessary to  carry out 
the assistance and (b) a 
reasonably firm estimate 
of *e cost t o  the U.S. 
of the assistance? 

Country checklist updated fo r  
Sudan Program Assistance Approval 
Document (PAAD) Petroleum Iastb- 
t ive  Commodity Import Progrant 
Grant. April. 4, 1984. 

Congressional l?Sotifieatioa 
W a s  g3bnaP:t4r4r& & July 30, lg$lS 
m d  kras ezq,h'ecI an August 14, 1P)&tt. 

Y e s  

(3) Y e s  

tb) Yes 



3. FAA See. 611ia) ( 2 ) .  If 
further  leg% s l a t ive  
act ion is required within 
recipient country, what 
is basis  fo r  reasonable 
expectation tha t  such 
actdon w i l l  be completed 
in time t o  permit orderly 
accomplishment of purpose 
of the assistance? 

4. FAA Sec. 61l(b); FY 1982 
Appropriation A c t  See. 
501. If fo r  w a t e r  o r  - 
water-related land 
resource eonstruetion, 
has project met the 
standards and c r i t e r i a  as 
s e t  forth i n  the 
Principles and Standards 
f o r  Plirnnlng Water and 
Related Land Resotlrces , 
dated October 25, 19731 

0 ,  FAA Sec. 61Pie). I f  
project is cap<tal 
ass1tstdace [e ,  g., 
corastructlon~, and aU- 
U.S. a s s i s t a c e  f o r  i t  
w i l l  exceed $1 million, 
has Mission Director 
certified and Regional 
Assis C a n t  Addnistratcor 
taken fnto  consideration 
the country's a g a b a l i t y  
effeet lvely t o  d n t a i n  
and u t i l i z e  the project? 

6 ,  FAA See, 209. Is project 
suacept5bl.e t o  execution 
as part of regional o r  
multilateral project? I f  
so, why is project not so  
executed? Information 
and eopfcllusic~n whether 
assistance wlU, encourage 
r e g i d  development 
programs, 

No further l eg i s la t ive  action As 
requf red. 

Project is regional in scope and. 
involves multilateral donor 
f ipanchg * 



F M  Sec. 601 (a), 
Information and 
conclusions whether 
project will encourage 
e f fo r t s  s f  the country 
to: (a) increase the 
flow of i n t e m t i w l  
trade; Cb) fos ter  private 
initgatgve and 
c ~ m p e t i t i m ;  and (c) 
c., ~ Q u r a g e  development and 

of cooperatives, and 
credpt: u9aions, and 
savings and Isan 
associations; (d) 
discourage mmopolfstic 
practices; (e) imprave 
teclfinic~; efficiearcy of 
industry, a p i c u l t u r e  and 
commerce, and (f) 
strengthen f r ee  labor 
Iln3.m~. 

8. FAA Sec, da131(b), 
Information and 
c m c l u s i m  on how 
project w i l l .  encourage t 

U.SI private trade a d  
f rives-t abroad and 
encourage psivatre: U.S. 
participation i n  foreign 
assfstace programs 
(incluBPng use ob private 
grade clmmels amad the 
services of U.S. pr3vate 
enterprise), 

9. F M  Sec. 6%21(b), 636Ch); 
PY 31982 Apgroprfation 
Act set. 507. M s c r i k  
steps taken to assure 
thaa, t o  the 
extent possible, the 
country is contrsbuting 
loca l  currencies t o  meet 
the cost of contractual 
and other sew%ces, and 
fsreign currencies omed 
by the UISI are utildzed 
in l i e u  of dollars,  

The goal of the project is 
apecificrrJ3.y t o  encourage 
international  trade by provfding 
an all-weather road network t o  
Port Sudan, Lower tranaseportacfon 
cost will encourage compelltdm 
among truckers. The project is 
part of an overall  USAID stratrew 
i n  r a i ~ e d  agriculture area* The 
The strategy includes transporta- 
t ion, research, storagre and 
credi t  f ac i l i t i e s ,  

1J.S. Technical ass4stance & 
c d i t i e s  w i l S  be wed, 

See financial p h ,  Local. curre?ntcy 
generated thmtigh the C 
Xmport  Program w f l l  be used 2n 
l i e u  of U.S. dollarr; to  finance 
lo& costs. "fhe award ad the 
ccwstmction cantract MZPl favorz: 
ut i l i za t ion  of local currency, 



4- 

10. FAA Sec. 612(d) Does No 
the U.S. own excess 
foreign currency of the 
country and, i f  so, what 
arrangements have been 
made for i t s  release? 

11. FAA Sec. @l(e). W i l l  Yes 
the project u t i l i z e  
competitive selection 
procedures f o r  the 
awarding of contracts, 
except where applicable 
procurement rules  allow 
otherwise? 

12- FY 1982 Appropriation A c t  N/A 
Sec. 521. If assistance 
is f o r  the  production of 
any commodity f o r  export, 
is the  commodity l i ke ly  
t o  be i n  surplus on world 
markets a t  the  time the 
resulting productive 
capacity becomes 
operative, and is such 
assistance l a d y  t o  
cause sw.btatial injury 
t o  U.S. producers of the  
same, similar o r  
competing commodity? 

u. FAA 11SCc) and (dl,  Y e s  
Does the project take 
in to  account the impact 
on the  mvironment and 
natural resources? I f  
the project or program 
will s i ~ f i ~ ~ l t l y  a f fec t  
the global corn or the 
U.3,  environment, has an 
envisrop~lental impact 
statement been prepared? 
If the project o r  program 
will signif icantly a f fec t  
the  enviromaent of a 
foreign countrj, bas an 
enviromaental assessment 
been prepared? D a e s  the 



project o r  program take 
in t a  consideration the 
problem of the 
destructfon of t r o p i c ~ f  
forests? 

24. F M  l2lCd). If a Sahel 
project, has a 
determination been made 
tha t  the host goverment 
has an adequate system 
f o r  accounting fo r  and 
controlling receipt and 
expenditure of project 
funds (dollars  o r  local  
currency generated 
therefrom) ? 

3. FUMDING GEUTERIA FOR PROJECT 

I. Development Assistance 
Project Criteria 

a. Sec. 102(bb, 111, An akl weather road lower 
113, 281(a). Extent t o  - t ransgor ta t im costs  and result 
which ac t iv i ty  will (a) i n  higher 3ncom.e for  fanners, 
effect ively involve the It w 2 l l  also open the area t o  
poor in development, by agsfcultural inputs and social  
extending access t o  services. The project %s part of 
economy at  loca l  level ,  an ~ v e r a l l  strategy 3ncltlding 
increasing agriculture research, regfonal 
labor-intensive planning, storage and credi t  
production and tke use of facUitZes. 
appropriate technology, 
spreading investment out 
from c i t i e s  t o  small 
towns and rural areas, 
and insuring wide 
participation of the poor 
i n  the  benefits ~f 
development on a 
sustained basis, usdng 
the appropriate U.S. 
ins t i tu t ions;  (b) help 
develop coogeratfves, 
especially by technical 
assistance, t o  assist 
rural and urban poor t o  
help themselves toward 



better l i f e ,  and 
otherwise encourage 
democratfc private and 
loca l  g a v e ~ e n t a l  
inrseitutions; ( c )  suppost 
the self-help e f fo r t s  of 
developing countries; (d) 
promote the participation 
of women i n  the national 
economies of developing 
countries and the  
im~p::ovement of womenv s 
s ta tus ;  and (el u t i l i z e  
and encourage regional 
cooperation by developing 
cswatries? 

b, FAA See, 103, 103A, Yes 
1.04, 105, 106. D~es the 
project fit the criteria 
f o r  the  type of funds 
Cfunctioaal account) 
being used? 

c. FAA Sec, 107, Ha 
emphasis on use of 
appropriate technology 
( re la t ively  smaller, 
cost-saving, labor-using 
tedhnologies tha t  are 
generafly most 
appropriate fo r  the s m a l l  
fanus, small businesses, 
and small incomes of the 
poor)? 

d, FAA Sec, ULO(a), W&lI 
the recipient country 
provide at least 25% of 
the costs  of the program, 
project, o r  ac t iv i ty  
w i t h  respect t o  which the 
assistance is to be 
furnished (or 1s the 
latter cost-s~raring 
requirement being waived 
f o r  a "relatfvely l e a s t  
developedw country) ? 

ThSs Mng a majar road project 
through a sparsly populazed area 
can best u t i l i z e  maecknicaf. 
conr~ttution methods. 

N/B Sudae 19 a RLE. Pawever, 
Sordan is esnltribat3.w a t  least 
25% of the cost of the program 
but from ClLB generated local. 
currency not f r o m  hdgated m d s ,  



e FAA Sec. 3.10 (b). - N/A 
W i l l  grant capital Sudan is  an RLDC. 
assistance be disbursed 
for project over more 
than 3 years? If so, has 
justification 
satisfactory to Congress 
been made, and efforts 
for other financing, or 
Bs the recipient country 
"relatively least 
developed"? 

f .  FAA Sec. U2(b), Does 
the activity give 
reasonable promise o f  

Yes 

contributing to  the 
development cf economic 
resources, or to the 
increase oQ producteve 
capac3" ies  and 
self-sustaicfng economic 
growth? 

g, FAA See, 283e(b]. 
Describe extent to which 
program zecogzxlzers the 
partf c u r  needs, 
desZres, and ceapacgties 
of the geopze o f  the 
comltry; utblfzes tBs! 
country's htelIestu91 
ressurees to encarage 
%nstf tutional 
development; and supports 
civil ed~scatfon a d  
erainlw in skflh 
xegu2red for: effective 
~r&ic;li lpati~)]~~ fn 
g m  t%4. processes 
ess lenW ts 
self-government . 

kvelopmnt of  the road network 
w f l l  ermcaurage and allow econorai&a 
and socfal fntegratim, The 

cal assdstance gro*&d by 
the project wt11 colapribute 
Cowards iresstitut90mlfzd~ ma31 
impravi= the cawbflitics af 
road b u b l a ~  and fnraintemacc~f~ 

a, FAA See, U2{b]. 

~CNld~si~.lr, On C~FC&=~)V 0% 



the country to repay the 
loan, a t  a reasonable 
rate of fnterest, 

b. FAA See. 620(d). If N/A 
assistance fs for any 
productive enterprise 
w h i c h  will compete with 
U.S, enterprises, is 
there an agreement by the 
recipient country to 
prevent export to the 
UI S. of more than 20% of 
the enterprise's annual 
production daring the 
life of the loan? 

e, ISCA sf 19.81, Sec, 724 
(c3 and (dB* Sf for 
Nicaragua, does the loan 

-agreemt?1pt require that 
the funds be useall to the 

extent possible 
for the privaze sector? 
Does the project ga=ovfde 
for mOBgtoring under F M  
Sec. 62Q(g)? 

3- Project Criteria Solely for 
Economic Support Fund 

a, ??Mi Sec. S3l<a). W B U .  NJA 
th%s assfstance promote 
econoorie 632 p o l i t i d  
sfabUity? To the exteat 
possAble, does it reflect 
the policy dfrectfams of 
FAA. Section 102% 

B. FAA See, 531(c). W % P 1  
assfstascbt under tBEs 
chapter be used for 

Am-, or parasdUtilry 
ac&fv(,tf es? 

c. FA& Sec, 5%. WIU. ESF 
funds be used to finance 
%he construction of the 
operation or raakftlenance 



of,  or the supplying of 
fuel for, a nuclear 
facility? If so, has the 
President certified that 
such use of funds i s  
indispensable to 
no~pproliferation 
objectives? 

d. FAA Sec. 609. If 
commodities are to be 
granted so that sale 
proceeds w i l l  accrue to 
the recipient country, 
have Special Account 
(counterpart) 
arrangements been made? 

Z 



5 C { 3 )  - STANDARD ITEM CHECKLIST 

Listed below are the statutory 
Items which nomially w i l l  be 
covered routfnely i n  those 
provisions of an assistance 
agreement dealing with i t s  
implementation, or covered i n  the 
agreement by imposing L i m i t s  on 
cer ta in  uses of funds. 

These it?- are  arranged under 
the geuerai headings of (A) 
Procurement, (B) Construction, 
and CC) Other Restrictions. 

A- Procurement 
1, FAA Set, 6Q2. Are there 

arrangements t g  permit 
U-S. s m d U  business t o  
partfcipate equitably i n  
the furnisUng of 

od i t i es  and services 
financed? 

2, FAB See. 604(a), WZll aU. 
procurement be from the 
U-S. except as otherwise 
determined by the 
President or under 
delegation f r o m  h b ?  

3. FAA Set, W4(d). If the 
cooperating country 
discriminates a&nst 
marine insurance 
companies authorized t o  
do business in the U.S., 
will corslsodities be 
insured %u the Wnited 
States against narine 
tf sk with such a cornpanyt 

4. FAB Sec. 604(e); XSDCA of 
I988 Sec, 705(a), If 
offshore procurement of 
agrf cul tura l  conanodity or 
product la t o  be 

Procuremnt w f J 1  be on competi- 
t ive  basis. 

Yes, U. 
Sudan. 



financed, is there 
provfsioa against such 
procurement when the 
domestic price of such 
commodity is less than 
parity? (Exceptfon where 
commodity financed could 
not reasonably be 
procured i n  U.S.) 

5 .  FAA Sec. 603. I8 the 
shipping excluded from 
compliance with 
requirement i n  section 
90l(b) of the Merchant 
Marine A c t  of 1936, as 
amended, that  a t  least 50 
per centum of the gross 
tonnage of comodities 
(computed separately fo r  
dry bulk carr iers ,  dry 
cargo liners, and 
tankers) financed shall 
be transpasted on 
privately awned U.S. flag 
com1aerc9al vessels t o  the 
extent tha t  such vessels 
are available at f a i r  and 
reasoaabZe rates? 

60 - FAA SEC* 621. If 
technical assistance 2s 
financed, wfLl such 
assistance be furnished 
by private enterprise an 
a contract basis t o  the 
fullest exeent 
practicable? If the 
f a c i l i t i e s  of other 
Federal agencies wU_1 be 
utf l ized,  a re  they  
particularly suftable, 
not caapetftive wfth 
private enterprise, a3ld 
made available witbout 
undue interference with 
domestic program? 



7, International Air 
Transport. Fair 
Competitive Practices 
Act, 1974. If a i r  
transportation of persons 
a r  property is financed 
on grant basis, w i l l  U.S. 
carr iers  be used t o  the 
extent such service is 
available? 

8.. FY 1982 Appropriation Act 
Sec. 504. If the U.S. 
Government is a party to  

Yes 

Yes 

a contract for 
procuremere, w i l l  the 
contract contain a 
provision authorizing 
t e d n a t f  on sf such 
contract for the 
convenience of the United 
States? 

B. Construction 

1. FAA Sec. dOl(d), If  Yes 
capital (e-g., 
construction) project, 
are enggneering ~ n d  
professional services of 
U.S. firms and the i r  
aff  i l i a t e s  to  be used t o  
the maximum extent 
consistent with the 
national interests? 

2" FAA See. 611(c). I f  
contracts for 
construction are to be 
final-,ced, -11 they be 
le t  on a competitive 
basis t o  maximum extent 
practicable? 

3. FLU Sec. 620(k). If for 
construction of 
productfve enterprfse, 
w i l l  aggregate value cf  
assistance to  be 
furnished by the U . S .  not 
exceed $100 million? 

W i l l  not exceed $100 olokl l iona,  



1. FAA Sec- 122Cb). I X  
development loan, 1s 
in te res t  r a t e  a t  l e a s t  2% 
per amuoa durlng grace 
period and art l ea s t  3% 
per amum thereafter? 

2. FAA Sec. 30lCd). If fund 
is establisheC solely by 
U.S. contributions and 
administered by an 
tnternatienal  
organization, does 
Comptroller General have 
audit  rights? 

Yes 3. FgLq Sec. 620(h). Do 
arrangements exis t  t o  
insure that United States 
foreign a id  is not used 
in a manner which, 
contrary t o  the best 
in te res t s  of the W t e d  
States,  promotes o r  
assists the foreign aid 
projects or ae t lv f t i es  of 
the co~m~lmist-bloc 
countries? 

4, Will amangemeats preclude 
use 0.5 financing: 

a- FAA Sec, 104(f)- -2- PY 
1982 Appropriation k t  
Sec. 525: (1) To pay fo r  
perfoxmanee of abortions 
as a method of family 
planning o r  t o  motivate 
o r  coerce persons t o  
practiee nbortioas; (2) 
t o  pay for performance of 
involuntary s te r i l i za t ion  
as method of family 
planning, or t o  coerce o r  
provide f inancial  
5ncentive t o  any persgn 
t o  undergo s ter i l iza t ion;  
(3) t o  pay for any 
biomedical research w'hiech 



relates, i n  whole o r  
part, t o  methods o r  the 
perfomance of abortions 
o r  involuntary 
s te r i l i sa t fons  as a means 
of family planning; ( 4 )  
t o  lobby for  abortion? 

b. FAA Sec, 620(&& To 
compensate owners fo r  
expropriated nationalized 
prog ert g? 

advice o r  provide any 
f inancial  support fo r  
police, prisons, o r  other 
l a w  entorcement forces , 
except f o r  mrcotil;s 
programs? 

d. FAA Sec. 662. For 
CIA ac t iv i t i es?  

e. FAA Sec, 636Ci). For 
purchase, sale,  long-term - 

lease, exchange or  
guaranty of the sale of 
motor vehicles 
manufactured outsfde 
U*S. ,  unless a waiver is 
obtained? 

f .  FJ 1982 Appropriation 
A c t ,  Sec, 503. To pay 
pensions, amrui t ies , 
retirement pay, or 
adjusted service 
cornpensation f o r  nccllitary 
personnel? 

g. FY 1982 Approgriation 
A c t ,  See* 505. To pay 
U.N. assessnrents, 
arrearages o r  dues? 

Yes 

Yes 

Y e s  

h, FY 1982 Appropriation 
Act, Sec. 506. To carry 
out prov%sions of FBA 
section 209(d) (Transfer 
of FAA funds t o  

Y e s  



multi lateral  
organizatlone fo r  
lending)? 

nuclear equipment, fuel,  
o r  technology or t o  t ra in  
foreign n a t f o ~ l s  i n  
nuclear f ields? 

3. PY 198' Appropriation 
A c t ,  See, 1, WUI 
assistance be provided 
f o r  the purpose of aiding 
the e f for t s  of the 
government of such 
country t o  repress the 
legitimate r ights  of the 
populatfon of such 
country contrary t o  the 
Uaiversal Declaration of 
Human Rights? 

k, FY 1982 Appropriation 
Act, Sec, 515, To be 
csed of publicity for  
propaganda purposes 
within U.S. not 
authorized by Congress? 
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Sudan: Western Agricultural Marketing Road Project (650-0069) 

6ll( e) Cer rif ication 

The Western Agricultura; Marketbng Road project consists of 
constructing and maintaining a 301 kPEometer all-weather road from bsti  to El 
Obeid. The project - *d will connect at Kosti to the rational paved rtoad 
network linking the rainfed agricultural area of Kotdofan ta naticpmal markets 
in Xhartoum and international markets via Port Sudan. 

The project will be constructed in two sections. The first section, 
from ICosti to the Tendelti area, a distance of 116 kilometers, will be 
financed by the African Development Bank (ADB) and the Norwegian Gc~venunent. 
The second section from the Tendelti area to El Obeid, a distance of 185 
kilometers, will be financed by AID. AID will also finance the maintenance 
component. The GOS will provide the local currency requirements fan: the 
entire project, primarily from PIk8O Title 111-generated local currency. 

The project will be implemented by a host country contract between 
the Roads and Bridges Public Corporation (RBPC) and the construction 
contractor. The engineering services to prepare the cmstruction designs xad 
supervise construction will be provided by a host-cfiuntry eontractt between 

the e firm and the RBPC. RBPC will provide counterpart personnel to the 
ing engineering firm in addition to the field layout, inspectors and 

laboratory's personnel. RBPC has qualified staff to assign to the Project. 

The GOS has determined that the road will be a toll road. An 
analysis of the projected tolls shows that tolls will be sufficient to ffnance 
future routine maintenance costs, Durfng the life of the project, the 60s and 
the World Bank nil-1. be implementing the Third Highway Project, wMch focuses 
specifically <in improving the R B P C k  maintenance capabilitjles. Assistance 
wiU also be provided to help the GOS in identifying maintenance costs and 
sources of funds to finance road maintenance, It is expected that by the time 
the Xosti-El Qbeid rcad is completed, the GOS w i l l  be financing aU road 
mafntenance from road user fees. 

With the assistance described above, I hereby certify that the 
Government of Sudan has the kinancia1 and human resources to implement and 
maintain the project successful~y and effectjbvely . 





Annex 6-A 

Technical A n a l y s i s  

A. Technical Analysis 

The road, as planned, runs f o r  301 kilometers from the  comercia1 hub 
of Kosti on the  White Nlle r i v e r  t o  the  regional marketing center of E l  Obeid. 

The alfgnment follows the northern, downstream s ide  of the railway u n t i l  a 
point near E l  Obeid where the  road crosses the railway. On this alignment, 
major drainage requirements a r e  defined by exis t ing  s t ructur2s i n  the  railway 
ernbankmRnt. Drainage needs occuring between those s t ruc tures  w5ll be met by 
occasional pipe culver t s  f o r  minor cross  drainage. 

Thfs road is designed according t o  the staged construction techniques 
whereby the pavement f s i n i t i a l l y  constructed t o  a standard su i tab le  f o r  
carrying 0.5 mill ion standard axles  per lane and l a t e r  strengthened by an 
asphal t  overlay t o  extend the design l i f e  up t o  20 years, Ttris approach 
allows f o r  the e f f i c i e n t  use of the avai lable  funds as well  as the analysis  of 
t h e  actual t r a f f i c ,  once the road is open, t o  ver ify the accuracy of the 
t r a f f i c  predictions and the determination of the optimal time f o r  overlay 
construction. In  t h i s  respect,  the s tudies  project  the AMT of t h i s  road t o  
start w i t h  360 vehicles  i n  the year of opening and reach 910 vehfcles a f t e r  20 
years whereas the  croespending curnmulative standard axels per lane a t a r t  a t  
45,725 per lane i n  the  year of opening and reach 1,394,763 per Lane a t  the end 
of the  project  life, The geometry af cdrJer and grades provides f o r  nominal 
speeds of 100 kph over 55% of the route (the 166 km of plain westward of 
Kosti) and 80 kgh over 45% of the route  ( the 335 km of ro l l ing  t e r r a i n  
westward from Umm Rplwaba) . 

The s o i l s  over the  f i r s t  166 kilometers from Kosti have many clay lenses  
while the s o i l s  over the l a s t  135 kilometers westward from Urn P,uataba 
predominate i n  sand and gravel. The plain above Kosti has only a f e w ,  
outcrops of heavy granular material or  stone and these a re  a t  f a i r l y  lengthy 
haul distances from the  road alignment. The design engineer (NORCONSULT) had 
proposed t o  obtaPn the required s t rength of pavement s t ruc ture  through 
s t a b i l i z a t i o n  o f  l oca l ly  avaflable materials by the  mixture of portland cement 
over the 166 hi. s t r e t c h  above: Kosti. The pavement s t ruc ture  over the lase 
3.35 km westward from Umm Ruwaba would u t i l i z e  l o c a l  materials without the aeed 
f o r  s tab i l iza t ion .  This s t ra tegy on materials w a s  ref lected i n  the Berger 
report  and i n  the  PID. Infomation subsequently avai lable  (See Section B of 
this h e x )  has indicated that cement s t a b f i i z a t h n  could not reasonably be 
expected t o  yield the  r e s u l t s  indicated by the  design engineer. The 
a l t e r n a t i v e  is a higher f i r s t  cost  solut ion involving the long haul and 
placement of acceptable na tu ra l  o r  crushed granular materials, I"nis 
a l t e rna t ive  solut ion has now been costed i n  the construction estimates f o r  i:he 
166 km sect ion above Kostf. This represents a projected increase a$ EX$ 5 
mill ion and LC$ 3 mill ion equivalent i n  the  cost  of the road, 

'Fhe road i n  typica l  cross-section has an embadment: wfdtfi of 10 meters, 
consjisting of two 1.5 meter shovldess and two t r a f f i c  lanes of 3.5 meters 
each. The average embaakrnent height is 0.60 meters, The pavement s t ruc tu re  



extends across the whole width w i t h  the shoulders receiving a s tabi l izkng 
bituminous coating. The t r a f f i c  lanes w i l l  receive a double bit~rmlnaus 
aanrfaee treatment wear course. Xn such a wear course, the compacted crrrs"md 
stone subbase i s  evenly sprayed with asphalt ,  over wbich a t h i n  layer  rof 
crusheu atone chips 2s spread, followed by another even spraying of asphalt  
and rolLdng. This treatment e f fec t ive ly  s e a l s  the top of the  pavement against  
damaging h t r u s i o n  of- rainwater and inter locks the stone chips i n  the surface! 
w e a r  ccurse s o  that they are retained i n  place under the abrading act ion of 
vehicular wheels. The type of asphal t  used and the rate of application are 
crucfa l  t o  the  success of the wear course. 

Short access roads w i l l  be b u i l t  t o  l i n k  the market towas enrsute (Umm 
Rumba aad E l  Rahad) t o  the  trunk road a s  it passes nearby, Drainage 
s t ruc tu res  w i l l  be pipe culver t s ,  box culverts ,  and bridges wtth proteet ian 
from erosion during flash floods provided by footings and wing-walls. 

Tht construetion contractor w i l l  need t o  build adequate work ampa 9n the 
region t o  house h i s  workers, RBPC s t a f f ,  and the consulting engineer team. 
The consulting engineer w i l l  design f a c i l i t i e s  a t  Umm Ruwaba, E l  h h a d ,  and El 
Obef d which w i l l  be su i tab le  f o r  the  contractor work camps and which w i l l  a l s o  
meet the needs of subsequent road maintenance. Ile w i l l  a l s o  iden t i fy  several  
pofnts along the route  where bore holes w i l l  be d r i l l e d  t o  obtain water f o r  
compacting of earthworks. Where the quality of water permits, these boreholes 
w i l l  be developed and l e f t  f o r  public use, 

The construction of the road is planned t o  be done i n  two separate and 
contf guous sections,  wf t h  the ADB funding the f i r s t  sect ion construction f rorn 
Kosti t o  the Tendelti  Area, a distance of 116 kms; supported by the Norwegian 
funding of the  engineerfng services; and A I D  funding both the construction and 
engineering services f o r  the second section, the remafdng 185 knos running 
from TendeltP Area t o  Umm Ruwaba, E l  Rahad t o  E l  Obeid. 

The ac tua l  lengths t o  be undertaken under AID or ADB financing and, 
therefore,  the point of juncture, w i l l  be determined from contract  pr ices  and 
w i l l  vary from the nominal distances noted above. The conditions of contract  
w i l l  provide the  RBPC with the r igh t  t o  amend quant i t ies  f o r  t h a t  purpose. 

The estimated cost  of the A I D  funded approxinately 185 kms of road, as 
developed by the  Berger report ,  i a  $79.6 m, consisting of two components: (1) 
engineering services  of $5.8 m y  (FX $5.1 m, LC $.7 m) ( 2 )  construction 
services  of $73.8 m CFX $51,9 m, LC $21.9 m),  A road maintenance component 
f o r  the  e n t i r e  noad (301 km) is estimated t o  cost  $3.54 m (FX $2.63 m, LC 
$.9;, The project  i s  estimated t o  require fPve years and nPne months t i m e  t o  
implement, (August, 1984 - April,  1991) including the time required f o r  
acquisi t ion of engineerfng and construction services. Actual canstructfoa 
time is estimated t o  require  50 months, consisting of a &nonth mobilization, 
and 44 months of construetion. This is  followed by a 12-month period sf  
maintenance by the contractrzr. Techafcak assis tance and equfpmealt w i l l  be 
furnished t o  the  RBPC prior  t o  the expiry of the construction contractoifTs 
responsibf l i ty  f o r  maintenance. The technical assis tance t o  maintenance will 
run f o r  a nominal 3.2-month period subject t o  recomnendations emerging from 
studies nearer t o  that time. 



Although extensive and competent engineering design work hat  already been 
accomplished, the consulting engineering f i m  to be employed for the 
construction phase must f i r s t  attend to  these several additional needs i n  
order t o  have an acceptable group of bidding doc~rments for  release t o  a group 
of prequalified bidding firms: 

1. Revision of cross section and profi le  sheets t o  cover 
reductions i n  embankment width and grades a s  proposed by 
Berger and reflected above. 

2. Revision of de ta i l s  to  note certain pzctection of paving 
edge proposed by Berger. 

30  Amendment of the s t ructura l  notation t o  replace a l l  
cem-~t-stabil ized materials with natural or  crushed stone 
materials . 

4. Add design for  l ink roads t o  the two market centers. 

5. Desf gn of three maintenance compounds. 

6 .  Modification of b i l l s  of quantities. 

7. Up-dating cost estimate. 

8. Amendmentlre-write of contract format t o  FIDIC/U.S. norm, 
and including conditions special to  A I D  and t o  the Sudan. 

The RBPC does not a t  present have the capacity i n  the project region t o  
maintain the project road nor the other roads planned or bu i l t  i n  the region. 
Both the  IBRD and AID are actively engaged with the GOS/RBPC i n  projects 
designed t o  develop the cLpacity t o  maintain the primary road network. A road 
maintenance component is appropriately addressed i n  t h i s  project and provides 
the R3PC with the physical capacity to  keep the road operative. Given the 
larger  goal of intra-regional transportation bevelopment, the project 
consulting engineer w i l l  carry out a study i n  1988 which will address a 
moderate-term plan f o r  regional road maintenance needs i n  correlation with 
e f fo r t s  i n  that  direction by the IBRD and the RBPC. The maintenance component 
of t h i s  project w i l l  be coordinated with that  plan, which a t  th fs  time is 
projected for  A I D  consideration i n  coritinuing assistance i n  intraregional 
transportation. 

During the f i r s t  two years a f t e r  the road is opened t o  use, RBPC8s tasks 
i n  maintenance w i l l  be minimal. In the f i r s t  of those ~ W O  years the 
contractor w i l l  have primary responsibility. In the second year the RBPC will 
have inputs from the two-man technical assistance team i n  organizing i ts  work 
program and i n  training i ts  crews and contractors. 

The Berger report reasonably outlines the maintenance requirements, 
Periodic schedules w f l l .  be drawn for  routine clearance of vegetation and 
shaping of the embankment slopes and side ditches by motor grader. A crew 
w i l l  routinely vis i t  each drainage structure prior t o  the rainy season t o  haad- 



remove clogging material and debris; the  debrlis w i l l  be burned. Other work 
w P l l  have t o  be scheduled during each dry seescon as it occurs, This irxcludpes 
the repa i r  of potholes and cracking with on-site hot asphalt  mix. Shouldere 
m e t  a l s o  be cleared of debris,  scrap iron, and other obstacles as they 
occur. Shoulder surltaces w i l l  de ter iora te  as a r e s u l t  of erosion and heavy 
vehicle passage, These w i l l  need periodfc additions of material  and 
respraying. Abrasion and extensive cracking o f  the  t r a f f i c  lanes w i l l  require 
periodic s ing le  o r  double sur fac t  treatment. As the engineering reports  br%xrg 
out,  there  f i n d l y  comes a t i m e ,  normally a t  the accumulated passage of 
500,000 standard axles ,  when the cost  of r epa i r s  is  excessive and a heavy duty 
overlay of asphal t ic  concrete should be undertaken. This is projected t o  
occur t e n  years a f t e r  the  road is opened t o  t r a f f i c ,  

An equipment package w i l l  be defined by the consulting engineer i n  h i s  
regional  maintenance study, t o  be l e f t  with the RBPC t o  assume its maintenance 
respons ib i l i t i e s  on the 300 km project road. This equipment w i l l  be procured 
with the  assis tance of the  consulting engineer o r  the  contractor anti supported 
by the  f a c i l i t i e s  i n  the  maintenance compoundslworkshops. 

B. Cement-Treated Base Sub-base Road Construction Materials 

Summarized below a r e  the key points and conclusims of a Sayed Bedaw4: S. 
Laz report ,  dated Apri.1 7, 1984 on experience i n  Sudan with the s t ~ b i l i z a t i o n  
of sub-standard materials with cement, lime and bbtumin. The study w a s  
i n i t i a t e d  by USAID t o  invest igate  the f e a s i b i l f t y  of cement-treated bases as 
was recommended by NUKONSULT &or the Kosti/Unam Ruwaba sect ion of the project  
road. The report  is avai  lab le  f rorn USAID/ Sudan. 

(1) Cement s t ab l i za t ion  w a s  only used once in the Sudan for the  canstruction 
of 35 cm base on the Wad Medani - Gedaref Road. The base course, with 
D.S.T. surfacing fa i l ed  t o  stand t r a f f i c ,  and w a s  overlaid wlth about 25 
cm of asphalt  macadam and asphal t  concrete. 

Cernent s tabf l iza t fon  subbase tender items i n  the  Kassala - Haiya contract  
w e r e  delezed and replaced by a granular subbase course, 

Locally produced cement is not always avai lable  i n  t h e  market, w h e r e  it is 
sold f o r  about LS 300/ton. Imported cement is avai lable  a t  about ES 260 
per ton. 

(2) Bituminous s t ab i l i zed  base, 20 cnn, on the  Khartoum - Wad Medani Road drd 
not stand t r a f f i c ,  w a s  abandoned, and replaced by a gravel base. 

Similarly the  contract  items f o r  the  asphalt s t ab i l i zed  base course i n  the 
ECassala - Haiya Road were deleted and replaced by a emshed stone anQ 
gravel base, 

(3) 15 cm thick l i m e  s t a b i l i s e d  ~ a s e  course, on 55 km of Wad Medanf - S e m r  - 
Kosti Road, with 5 c m  hsphalt concrete surfacing, is working we19. 
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(4) The construction s f  a cement-szabilised base or subbase course requires 
much higher s k i l l s  a m  a t t en t ion  than is  required f o r  other types of 
construction* I n  Sudan's dry, hot climate, the mixing, pulverization and 
compact io~ operations must be completed i n  a short  time without delay, 
which may be d i f f i c u l t  t o  guarantee i n  the f ie ld .  Proper curing may also 
be .3ery expensive in W s t i  - Umm Ruwaba area, requiring long haulage of 
water, a bituminous s e a l ,  and closing the road from t r a f f i c ,  cattle, etc .  

CONCLUSIONS 

I n  t h e  short  h is tory  of road construction i n  the  Sudan, repeated attempts 
have been made t o  economize i n  road design and construction by s tabiPizat ion 
of sub-standard materials with cement, l i m e ,  and bitumin. A l l  cases have 
proved t o  be fa i lu res ,  with the s o l e  exception of lime s t a b f l i s a t i m  on the 
Wad Wdani - Sennas - Kostf Road. 31 t h i s  instance the  material s t ab i l i zed  
with the  addi t ion of 4.5 percent lime was a very high qual i ty  l a t e r i t i c  gravel 
with an estimated CBR of betweeen 40 t o  60 percent and w a s  surfaced wfth 5 cm 
of a spha l t i c  concrete, 

Fai lure  of the  Wad Medad - Gedaref base was  blamed on jlncreased t r a f f i c ,  
but the s i z e ,  nature and thickness of overlays provided are not jus t i f i ed  by 
considerations of t r a f f i c  alone. Almost cer ta in ly  in-situ CBR's {(not recorded 
i n  reports)  were def ic ient  and general experience has shown tha t  
cement-stabilized bases, with economic cement content, surfaced with surface 
dressing only have a r e l a t ive ly  shor t  l i f e  before asphal t ic  concrete overlay 
bec~mes necessary. 

Preparation 02 a model specPfication f o r  soil-cement s t a b i l i z a t i o n  on the 
h s t i  - E l  Oberd Road is undesirable at t h i s  t ime :  and can not be recommended 
on the fallowsPg grounds: 

- Need f o r  r e l a t i v e l y  high cement r a t i o s  in the f i e b ~  vis-a-vis 
laboratory resul t s ;  

- High cost  of cement on the  market; 

- High r i s k  of an ea r ly  and expens2ve overlay; and 

- High l e v e l  of s k i l l  and qua l i ty  control  required f o r  f i e ld  
s t a b i l i z a t i o n  operations. 

The report  recommends a .re-examination of avai lable  rock and gravel 
sources, transport haulage costs ,  and updating design estimates t o  accommodate 
current cement pr ices  and water haulage costs. 





1, The Surface Transport System 

The importance of the P;asti-El Obeid paved road needs t o  be viewed in 
ehe c r t a t a t  PI the actual  iana planned evolution, from the l a t e  14th through 
the ear29 2 l s t  century, GP a aatkonal transportation network i n  a m a t  tmxd 
inrpoverfshed country with widely separated pcapulatian. a d  production centers. 
Initial transport investment through the colonial era w a s  in the railmad and, 
vbere app*opriate. the t i ve r l j .  Roads were consiaered as feeders t o  the 
ralSz-dabt, The railroad, whose jlpitial tracks were 3aXd jln the 19th century 
for mL1-3-tary purposes, was extended well in to  the 20th century t o  provide Zang 
haul economics fo r  bulk conrmodities, ahis pattern of road developent arpl 

feeders to the rai lroad is still visible i n  today's arrultjl-modal surfme 
network eegecially the 16erdugljl-Dubeibat, NgdLa-EP Fasher and Myda-ZdIrs~&cei 
isolated rose segments, 

Today, the railroad maintains some advantages i n  l a g  haul bwlk 
cismareodities but is beset with physical eapacixy eoostrafnts, 
investment needs and presently insoluble management problems noted 
i n  this paner, 

The result is that the existing highway loop (M;lislm d 
&dani-Sesmar-Gedaref-Kassdi3-Port Sudan) and associated sp%lrs 
(Sea;era~Da~sazin, Sexmar-ICosti), follow h e  railroad but offer mare 
f lexible  and competitive road baaage, take an increasing percentage of t o m  
t raff ic .  The railroad etched out the best routes betweelo populatxm catler;rs 
and through the principal. agricultural. areas. The paved roads now fsUw the - 
61- comfdors, 

The evolution of the present system was not 'haphazard, but; relat lv~ly  
ue3.l planned. Pa 1968, Lockheed International, under contrast t o  UD, 
prepared an intermodal. study, stiU. based a long haul railraad dm&man~e. 
The Wlatf.-El Obeid road was the only road project l i c t e d  aaosng the s W y @ s  35 
project recommendations, even though it paralleled the xdlroad,  

fja 1974, a consultant team of US-trained Anib specialists developed a 
Ehree phase master plan for  Suchas transport eystem, Many esomPLi 
h i t i a t i v e s  fn Sudan have progze~sed by f f t s  and starts and 
abandoned a f t e r  cmabderable lavestmeat. Paved road cmetmct ian  by cantraet 
closely fallowed the Phase I recomendaticms. W 3 . e  pwwinq of the 

PI r iver  renaains an d e r u t i l i z e d  pathway between the w n h  amd B W Z ~  af 
Sudan, where distances and terrain grecf-ade paved road c far the 
foreseeable future, AID, other donors, and Sudan's private &rampmers are 
prepared to  m e  ahead an zfwer transport when tmd%tkone are su%mble, 



KhartowGezira-KassaPa-Port Sudan route and spurs, Phase I constructLon is 
cr,apleted. The K ~ s t i - E l  ObeFd corridor is the highest pr ior l ty  in Phase 11, 

Very simply, t h i s  Ils a road fo r  aow, and for  the 231st century. The 
project road opens up the west, the regional focus of USAID'S strategy. From 
the road, rail,  r iver  and future pipeline gateway of Kosti, the project road 
reaches El Obeid, a regional cap i ta l  r~naerved by paved road. Bere are onward 
connections already completed or  planned from El Qbeid. The project road 
connects with the Dutch-assisted all-weather road (shortly t o  be paved] from 
EZ Obeid south t o  Dubeibat and onward by already paved road t o  Kadugli, South 
Kordofanvs provincial seat  serving the adjacent rainfed tradit ional  and 
mechanized farming areas. Additional improved roads soath t o  Talodi w i l l  open 
up poorly served but f e r t i l e  areas west of the N i l e .  Pendkng f ea s ib i l i t y  
s tudies,  a l i nk  t o  the evolving all-weather net i n  the southern Sudan is a 
future possibility1/. E l  Obeid is a l so  the jumping off point fo r  areas 
furtber  w e s t .  Xmprovements on the road to  En Nahud, North Kordofan Province 
seat and a prfncfpal groundnut exporting centerp=, are under discussion, ?ran 
En Nahud additional l inks  westward are already constructed or  a re  i n  variouril 
stages of planning. With paving t o  E l  Obeid, the w e s t e r n  stock route proposed 
by IFAD could terminate near E l  Qbeid fo r  eastward movement by tm& t o  
Khartoum and Port S u b n  fo r  export, 

A l l  of these iolprovements make sense economically and in. terms of the 
transport system only i f  the Kosti-lea. Obeid road is paved f a r  its en t i re  
length t o  capture the f u l l  flow of user, agricultural  and balance-of-payments 
benefits. 

2. Specification of Benefits 

The nature of induced agricultural  benefits are sunmnarized i n  the PID 
and specified i n  Cho V of the Berger Repart. The rationale fo r  relying s a k d y  
on user benefPts i n  the economic analysis is presented In Section VI, B, The 
nature of user benefits include:: 

(a) Vehicle aperating cost savfngs per tonP'km of f re ight  (fuel 
consumption, tire and parts wear, and general vehicle 
depxecl_ation, each with a foreign exchange component); 

(b) Cost and t i m e  savings of both diverted and generated traffic 
applied t o  induced ineremental agr icul tura l  production where 
such production i a  now constrained by low transport capaerty, 
Ngh cost  and spoilage; 

(c) Passenger t i m e  and cost savinge. 

I/ The Takodi-MalakaP and Kosti-Renk-Mlakal routes both pass through s w a p y  
rer ra in  &ere road ccsnstntction would be prohibitively expensive refatfve 
t o  the exist ing r iver  oz rail  spur t o  Wau. However, from %l&al an  
improved road will eventually follow the line of the J o q l e i  canal to 
Wr. The Bor-Juba l ink  has already been Znaproved by tihe Dutch 
ilnrpratvttmats are proceeding on the "Main Street" of the south from Wau 
tktroua Juba to  the Kenyan border. 



The benefits stream used i n  the economic analysis assumed: 

(a) The ent i re  road is paved and well maintained; and 
Cb) Fuel shortages a re  not a constraint, 

The matertal which follows sumarizes the Berger Ecmamic BEsappraiitraX* 

3, Normal Road Traffic,  Trends, and Projections 

3ase figures fo r  present levels  of road t r a f t i c  were dlff icu1t  ta 
produce, despite various published and unpublished t r a f f i c  carmts, because of 
the inconsistencies i n  survey techniques and i n  the lacations of survey 
stat ions,  Using the same primary data, the project team dzew conclusioae 
w h i c h  differed from those drawn by one of the previous consultants, but the 
t e a m  took pains t o  in terpret  a l l  data i n  a consistent manner. 

lt 'has been sssumed that a l l  of the  t r a f f i c  presently traversing the 
desert between the project area and Khartoum would be diverted to  the project 
road. m i l e  i n  some cases this means a longer (distance) t r i p ,  i n  a l l  case@ 
the t r i p  would cost l e s s  and would take significantly l e s s  t i m e .  The t r a f f i c  
figures extracted from various sources therefore include t h i s  diverted 
t ra f f ic .  These figures a re  then subjected t o  two adjustments w h l c h  depend 
uwn the month and the year the figures were recorded, The: f i r s t  adjustment 
accounts for  seasonal variations i n  freight  shipments (based upon Sudan 
Railway Corporation (SRC) records) during the year. The second adjustment 
accounts fo r  the seasornal migration of laborers eas t  through the project area 
i n  NovemberlDeeember, and west i n  March/April. In sther  words, i f  the trafkfc 
was counted during me of these periods, it co~uld be assumed t o  include a b u t  
20 eJrr (average daily t r a f f i c )  due ta migrant labor wMch was therefare 
adjusted t o  about 3 W T  (annual average dai ly  t r a f t i c ) ,  w h i c h  considers the 
migrant labor ADT on an annual average basis, These adjarstmeuts caused ody 
&nor changes in U"il figures, a t o t a l  of less than 7% i n  the most extreme 
case, 

Plnally, because M D T  figures still showed few consistent treacle, 
they were weighted more heavily i f  they were more recent, Pull reliance could 
not be placed upan a t  l ea s t  one of the recent surveys i n  light of certain 
oversights i n  other related parts  of the documerrt, The fo3llaulng table 
summarizes these calculations. 



BASE AAM: ON PROJECT RQAD 

(9 1 <a) (1) <lo) (12 1 ( 6 )  

May April  Sep. #ov/l)ec, Feb, Dec , 
E l  Bbeid-Umnr Ruwaba 1977 

-"-- 
1982 - 1983 - 1977 - 1981 - 1982 - 

Survey t r a f f i c  
plus diverted 
deser t  t r a f f i c  170 235 201 

Adjustments -8 -15 +3 

Survey traffic 
plus diverted 
deser t  traffic 201 203 286 

Art j u s ~ t s  -9 -11 4-3 

Total  393 192 291 

Weighted MDT I2682 252 

Tendelti-Kostl 

Survey traffic 
plus dFverted 
deser t  t r a f f i c  2816 200 293 

adjustments -6 =-ill 4-3 

Tota l  AADT 280 189 294 

Weighted AAST U/82 253 

The tab le  reveals a 4 percent historic annual. growth rate in traffic 
h t ~ e e n  El Obeid and Umm Ruwaba, which could be expected to eonthue until t;lhe 
new road is constructed. Umm Rwaba-T~si6eli% t ~ ~ f f i ~  =!LEE 5 I 1/2 percent 
annual increase. Despite the weighting of total base AADT, this growrth sgte 
seem t o  be largely  the r e su l t  ot t r a f f i c  related t o  the exceptional harvest 
of 1982, and it is felt that a 4 percent growth r a r e  projected bere me, w0ul.d 
be more realist%c. The t r a f f i c  between Tendelti and lKoerli s h w s  a deelfne 
Erom tfie une;arpLainably high readlng of 1997, but traffic vuluaress s2mtre the 
begirming of 1981 have been right in line with Umm -ah-Tendelti traftic, 80 

tbn: 4 pezcesnt sate is likewise projected here. 



4. Diverted Traffic 

In  addition t o  the t r a f f i c  diverted from desert routes t o  the new 
road, it may be conservatively assumed that ZO percenlt of the raJ.lway 
passengers w i l l  shift t o  road t ravel  i n  the year followjing c~mp3etiol;t of 
construction, cutt ing the i r  t ravel  tfnre by over 50 percent fo r  a fare tha t  is  
hig&ly competitive. It would be dangerous t o  assume a (greater diversion of 
passengers since a greater number of passengers could easi ly exceed the 
passenger carrying capacity of the veh ides  on the new road, X t  should be 
noted, however, tha t  present passenger fares by truck are very close to  3rd 
class  t r a in  fares,  w h i c h  have been dncreasing 30-40 percent r year 
recently. Travel time is about the same f o r  long t r i p s ,  However, w i t h  a 
toad, truck t ravel  time w i l l  be reduced considerably, and with a cor respo~,d i~~g 
decrease i n  fares,  passenger t ravel  by trucks will become: even more 
competitive . 

With the opening of the road, further diversions w i l l  be noticed, 
Some passengers w i l l  shift  from medium-sized trucks t o  buses, passenger cars, 
and pickups. E'reight will likew4lse s h i f t  from mediuwsized trucks t o  pickups 
and Large trucks, Tbere is no assumed aivers%on of freight  from the raikroard 
since the SRC will certainly take whatever steps are necessary to maintain its 
l eve l  of ac t iv i ty ,  and most types of freight (especially where transit tPnre $6 

not critical) w i l l  always be more economically moved by rai l  than by road. 

5. Generated Traffic - 
There will certainly be agricuPturah ac t iv i ty  stimulated by the new 

road. These benefits are discussed below. However, sin@@ freight  carry2ng 
trucks have always travelled west with greater loads than they can f ind t o  
take back east, this pattern is expected t o  continue. The generated %=crease 
i n  the number of freight  vehlclea travell ing west is assumed t o  be 
proportional. t o  the decrease i n  market prices brought about by decreased 
vehicle operating costs and increased competition. Assuming a dew& 
e la s t i c i t y  of 1-0 resul ts  i n  generated t r a f f i c  of about 5 percent of the 
normal AAWE. 

The Norconsult feas ib i l i ty  study likewise c i t e s  experience 
demonstrating an immediate he rease  i n  of 20 percent due t o  passenger 
t r a f f i c .  Believing that t h i s  experience is generally mare probable i n  areas: 
where passenger vehicles a re  more readkly available, the consulltaat prefers to 
use a number between 10 and 20 percent which includes generated bus, passeager 
car,  and pickup traffic combined, 

6. Traffic Projections and Vehicle -- Mixes 

After the conrp1etion of the project: road and the no 
(Itirst year) fncrease i n  t r a f f i c ,  it I s  estimated that trafltic 
t o  increase by a t  l ea s t  5 percent per yea r ,  based upon road psscnqgea: 
increases, more freight  from Khartoum i n  excess of rail. cagacitfes, gespteral 
growth i n  regional population, etc,  T h i s  increase is consfderably lower &an 
those assumed by both SICA and Norconsult. P a r t  of t $ i s  cslutfon ks due to ;ii. 
desire t o  estimate benefits eonserarativePy. The rest is due to this31 
uncertafnties fnhereat i n  an economic si tuat ion which is not qecteclll ra 
irslprove much i n  the foreseeable huture. 



TPre vehicle mix, which is now 90-95 percent medium trwcks, w L l l  
change markedly, Change can be e ~ t i m a t e d  baso,d upon experience on other  paved 
roads not  too close t o  Khartoum, such as Wad Medani-Senmir, Cedaref-1Kassa1.9, 
and Senma~"#I,sti, The December 1982 surveys of the Trampox* and 
CommmLcation sector sf  the WnPetry of Financial an& Economic Plannfag were 
reasonably r e l i a b l e  sources f o r  vehicle mixes, lht should be noted e b t  thcrse 
d x e s  d i f f e r  somewhat from the  liorconcoult and JlW estimates, which assunred 
that t h e  mix would change m c h  more rapidly once the  road ia paved. 
Norconsult assumed l a r g e  trucks would be a mch lower percentage of future 
t r a f f i c  than s h a ~ n  below, wtrjtJe JICA assumed they would be somewhat 6ig2rer. 

Vehicle types referred to  i n  the JICA and Norconsult fetasi"bjt%ty 
s t u d i e s  are still applicable: a "standard" car Is a Tayota Corolla, a pickup 
has a ra ted  Isad of 1 1/2 tons or 10 passenger@, a medium truck i r s l  a 6 tm 
fledford, a bus is 6 t o m  gross weight or 45 passenger capacity, and a heavy 
tm& is an I1 tan Fia t  682. 

Based upon the  assumptims and obaemratiana outlined above, tbe 
fo-U,owItng traffic and veRicle mixes are projected f o r  the project roadt 

Medium Pass. cars, Large Totaf 

Medim Pasis. cars, Large Total, 
trucks - Buses _pi&up%r truckis 

Dee. , 1982 - -- - - a.1 
1985 -- -- - -- 225 
19&8 2311[7 8%) 12(4%) 44(15%) 9(3%) 2% 
3.992 190(53) 47Cl3) 83(23)  40C113 360 
199 7 179 (39 1 69tl.5) 126(29) 83 (18) 459 
2002 205(35) 88t3.5) 1766301 l17t2O) 586 
2007 262(35) 112(15) 224(30) 3.50 (20 1 788 



7 ,  Vehicle Operating Cost Savings 

Transport benefits accruing t o  a new road may come from savings Pn 
vehicle operating eost,  savings i n  t rave l  time, savings i n  the c o ~ t  and titme 
of diverted t r a f f i c ,  and the benefits of generated t ra f f ic .  

The t radi t ional  method of evaluating road projects focuses on the 
savings i n  operating costs which accrue t o  the operators and owners whose 
vehicles use the improved road. This method considers present anla future 
traffflc levels  (normal, generated, and diverted), and an assessment of the 
reduction i n  vehicle operating costs due t o  the improved road surface. The 
difference between the t o t a l  annual road user costs fcr the two cases (before 
and a f t e r  improveaent). is the annual net benefit, 

A reasonable amount of data is available on the operating costs and 
characteristics of the most cormonly used 6-to;; trucks (Bedford, Austin). The 
following updated economic operating cost w a s  developed for  t h i s  vehicle: 

ECONOMIC TKUCK OPERATMG COSTS ON SAND I N  KQBDOFAN ' 

(MID 1983) 

Pounds Sudanese 

Veucle: Bedford or  Austin - 6 ton 
Cab and frame 38,000 
h d y  and reinforcement 6,500 
-minus tires (incl. below) -2,200 

Initial Value 42,300 

Residual Value (50% a f t e r  6 yrs, ) 21,150 
Present value of resid. value ( a t  12%)) -10,700 
Amount t o  be depreciated 31,600 

Yearly costs 
Depreciation (at U% over 6 years) 7,7BO 
Insurance 130 
Maintenance 3,300 
Driver +2 assts. 4,008 
Fuel 13,680 
O i l  and lubricants 1,400 
Tires ,2,81?0 
Overhead 4 100 A- 

Totab 38,000 

Yearly use 30,000 kn. 
VQC per km. 1.27 LS 



-8- 

This value compares well with Norconsult VOC (1977) separated into 
foreign exchange and loca l  components, and escalated appropriately fo r  
subsequent in f la t ion  and changes i n  exchange rates. 

Using the updated VOC (vehicle operating cost) fo r  the 6 ton truck as 
a guide, the following table was  extrapolated from the 1.27 figure from 
similar JICA and Norconsult tables indicating the VOC relationships among 
vehicles and road surfaces: 

ECONOMIC VEHICLE OPERATING COSTS PER KILOMETER (KORDOFAN) 
(MID 1983 LS) 

medium 
passenger cars  , tmctrs, heaxy 

pickups buses trucks -- 
El  Obeid-lhm Ruwaba 

sand 0.57 1, 24a 2.U 
paved 0 -23 0 -47 0.47 
savings 0.34 0.77 1.39 

Um~l Rumba-Tendelti 

sand 0.65 1.27 2.17 
paved 0 -23 0.47 0.74 
savings 0.42 0.80 1.43 

Tendelti-4Cbsti 

sand 0.74 1. 30a 2.21 
paved 0.23 0.47 0.74 
savings 0.51 0.83 1.47 

It should be noted tha t  VOC's are hlghest between Tendeltf and Kosti, 
where the  present route A s  i n  the worst condition, 

8. Diverted Traf f i e  

Various conventions a re  used for  determining the benefits that  should 
be allocated to  diverted and generated t r a f f i c ,  since it can be argued that 
neither  f i t s  neatly in to  the category developed above. To avoid umecessarUy 
complicating of benefits, it i s  shown below that  diverted and generated 
t r a f f i c  a re  a small percentage of the t o t a l  and that  the conservative approach 
adopted fo r  calculating benefits permits us t o  consfder a l l  such t r a f f i c  as 
normal t r a f f i c  f o r  the inclusion of the re la t r3  benefits. 



A s  mentioned ea r l i e r ,  a l l  of the t r a f f i c  which now moves through the 
desert  w i l l  probably dfvert t o  the  new road i f  it is  moving i n  the same 
general direction. Xt may be assumed that  this diverted t r a f f i c  accrues the 
f u l l  benefits given t o  norxial t ra f f ic .  Taking the desert route from E l  Obeid 
t o  Khartoum a s  an example, the  route actually taken by most of zhe trucks is 
anly 13 percent shorter than the new road, while the new operating cost is 
almost one th i rd  the old. The increased distance is therefore not a 
signif icant  added cost, 

Likewise the t r a f f i c  due t o  passengers diverted from the rai lroad is 
a very small percentage (less than 5 petcent) of the projected t r a f f i c  on the 
road, and may therefore be given f u l l  benefit, rather than the usual 50 
percent, without materially affect ing the t o t a l  benefits. 

Finally, the pickup t r a f f i c  diverted from medium truck t r a f f i c  has a 
higher VOC per ton-km. t k n  the medium truck, while large truck t r a f f i c  
diverted from medfum trucks has a lower VOC per ton-km. Since the two balance 
each other the  f u l l  VOC saving may be applied t o  a l l  t ra f f ic .  

9. Generated Traff ic  

Generaced passenger and f re ight  t r a f f i c  amount t o  about 33 percent of 
M T ,  and would customardly be a l lo t ted  50 percent of the normal benefits. 
Instead of wasting time with the calculation of t h i s  relat ively amall amount, 
we may assume generated t r a f f i c  accrues the f u l l  benefits. These asswmptions 
are more than compensated by the socla l  benefits discussed below and by the 
benefits due t o  the reduced length of the new al igment,  neither of wN& w i l l  
be quantified. In  addition, the  conservative assumptions used 2x1 projecting 
t r a f f i c  fo r  the new road can only underestimate the r ea l  benefits. 

10. Time Savings 

The value of indivjiduals' t i m e  savings i n  using the new road is 
d i f f i c u l t  t o  calculate precisely. Presently about 200 persans per day leave 
El Obeid for Omdurman on buses, having paid an extra 10 LS above truck o r  
train fa re  fo r  the advantage of arriving a day ahead of e i ther  of the c b t h e s  

modes of travel. 3.0 LS m y  be given as the perceived benefit of saving one! 
&Y 

We may assume that  bus passenger fares wiEl decline and that t h i s  
w i l l  a t t r a c t  new ridership with a lower time/value threshold than the present 
passenger profile.  Passengers on trucks w i l l  a l so  gain tine savings but the 
lower l eve l  of service has l e s s  value. The bus is customarfly the vehicle 
used by time sensi t ive passengers and is the only vehicle f o r  whfch t i m e  
savings is calculated. 

bl. Other Transport Benefits 

I n  addition t o  the benefits outlined above, the improved road t o  El. 
Obeid will provide easy access t o  the new El Obeid-Dubefbat road zms~cmcted 
by the  Dutch, While many of the associated benefits wifl be agricultural, the 
mtcftt road may be a source sf significant immediate traffic on the road mder 
consfderation. 









Detailed Cost Analysis 

I Introduction 

Detailed costs  are based on the cost figures developed by NO%ONSULX fo r  
the f i n a l  design of the Kosti-Unnn Ruwaba sectZon of the road a by 
Dar-a-Iiandasah f o r  the  Umm Ruwaba-El Obeid section, both of wfifch were 
checked and updated i n  the Berger study. Therefore, t l e  base costs  used for  
the cost analysis are from the Berger study, escalated for  inflizrtlian from 
mid-1983 t o  t h e  mid-constxuction point. An inf la t ion rate of 7 112% per amm 
is used far the foreign exchange portion and 25% per amum for the locaJl 
currency part, A l l  costs  include a 10% contingency factor. "Phe Bergex: 
study's unit  prices a re  supported and verif ied by an analysis that appears 
reasonable and accurate. In  the eonstruct im cost analysis the, foreign 
exchange compoluent of t o t a l  costs  i a  83%, the loca l  currency cost 17%. AI.1 
costs  are: expressed i n  dollars  a t  an exchange rate of $1.00 t o  LS 1.3. The 
exchange rate used for the economic analysis, by contrast, is the s h d w  r a t e  
of LS 2,2 per $1-00. 

8s explained i n  Section III, ADB funds a re  fixed a t  $38.5 millisa, &s a 
sesdr of the decision t o  have ADB and AID finance separate seet ian of the 
road and nct mLx funds fo r  the Kosti-Um Ruwba section, the ADbfiaanced 
section had t3 be shortened. The decision t o  replace the cement stabflized 
subbase and babe nraterjbals with crushed stone resulted i n  higher costs per 
kilometes on tlre Kosti-Unm Ruwaba section, a l so  reducing the t o t a l  kilometerra 
t o  be finmeed by t h e  ADB, The cost of AID'S sectkon of the road wars 
developed by f i r s t  determining the cost per kilometer fo r  the revised desf* 
of the  Kosti-Urn Ruwaba section t o  determine k w , ~  many kilometers the D B  funds 
would finance, The balance of the t o t a l  road dipstance w a s  then t o  be financed 

I n  sumargr, the cost per kilometer of the Kasti-Um Ruwaba section w a s  
detedned  and then divgded in to  the t o t a l  a m o u n t  of funds availitible fros the 
ADB. This resulted f n  the AD3 nominally financing a shorter distance, AIL) 
hnds  needed £ox construction were then detemmlned by multiplying the amrge 
cost per kilometer times the balance of 185 kilometers, The engineering 
services fo r  the  ADB-financed section w i l l  be! financed by 
million axe available for  this purpose. This amount appears adequate. Be. 
cost of t2~e engiaeerf-g services fo r  the AIWfizlgnced road sectlion was 
developed i n  addiZ3.0~ t o  the maintenance component fo r  the entire road, These 
two elements were then added to  the AXWfinanced constf4tetion cost ta 
detexmlne the t c t a l  A I D  contribution. 

Ill, cost  Estimate - Section 1 - ASB-Financed 

A. Design 

The methodology used to  determine the cost per kEo was t o  remove those 
cos ts  a t t r ibutable  t o  the construetion method using a cement t reated b s e  andl 
replace them wtth the cas t s  resulrlng from the  use o& crushed stone. 

1, - Pavement - Original Wsfgn (N0BC0NSUL~lBergget Reports) 

-- 116 km 50 k- 



2. Pavement - Revised Design 

Base Course min. 15 cm, crushed stone 
Sub-Base 10 an, select natural materials or crushed stone 

Kosti Tendelti ~uwi6a 

B, Development of Cost per Kilometer 

1, Materials and Quantities to be deleted 

Stabilized sand 10.25 m. width x 0.15m. 
thickness x 116 km. length 

Stabilized sand 10.25 r. width x 0.10 m. 
thickness x 50 kin. length 

To 2 1  stabilized sand 229 ,WO a? 

Stabilized gravel 10.25 x .IS x 50 
==z===i=iE=aST: 

2. Cost of materials to be deleted (Pmm Berger Report For January 

1981) 

2. Cost of materials to be deleted (Pmm Berger Report For January 

(a) StabiUtzed Sand 

Dune aggregate LS 4.7/m3 

3% cement @ LS U 5 / T  LS 12*8/m3 

Mix and cure (Estimated) LS 10,0/m3 

Total LS 27.51~3 
-3Z=Z'E3C 

(b) Stabilized Gravel 

Natural aggregate LS 7e0/m3 

3% cement @ SL 165/~ LS 12.8/1n3 

Mix and cure ES 10 . 
LS 29e~rsra31 
-U"-rZ=rt 

Overhaul at LS 0.~/3/krn beyord 2 km. 
(By road) ( R a w a d  gravel pit 25 lua east of msti) 

(c) Crushed stoae 

Aggregate at quarry SS 28,51"esoi3 

Overhaul at LS 0.50/m3 beyond 35 km. 
(By road) (Jebel Kon quarry 36 km !@i of Tendelti) 

&be1 ~ o d i  q u a q  56 ICBL E of h ~ t i )  



3 ,  Total Cost of deleted materials 

~ Stabilized sand (229,600 2 x L5 27.5/m3) LS 6.31 m i U l f o u r  

Stabilized gravel (76,875 2) x 
CLS 29-8 + LS 24 fo r  average overhaul) LS 4.14 mBI111ESoxn 

4. Haterials aad quantitfes t o  be added 

Crushed stone 10.2% x 0.Um x 116 ko = 178,350 K$ (1,537.5 d~krm) 

~ Crushed stone 10.2% x 0.2% r 50 kxi = 128,125 I$ (2,562.5 d/ka) 

Total Material Added 306,475 d I 

10IIL-s#=- 

5.  Wet cost of r~a t e r i a l s  t o  be added 

Crushed seozie 73-7 kna x 1,537.5 &/km 
x C S  29.5 + IS 18-9 fox average overhaul) LS 5.48 loaillian 

Crushed stone 42.3 ka x f ,537.5 d/km 
x CU 29.5 -+ LS 11.1 f o r  average overhaul) IS 2-64 mnfilisn 

R u s k d  e * m e  50 km x 2,562.5 m 3 ~ m  
x (LS 23,s + IS 23 f o r  average overlbauf) LS 6.73 aii&lion 

Total cost  9f additions LS14.85 nrjejllicblca 

"Sot& coat of deletions (from 5 above) LS110.45 &UAm 

Het cost of increase (Janwry 1981 prlces) LS 4.40 -3lioa 

EX equfvaPernt (LS 1.3 pc $ 1,001 $ 3.38 linf?Lioui; 

6 ,  cost p r 6 h  of N e t  M a t f a  
Net cost  of additan $ 3.38 jeoara 

P l u s  LO% Cantiaenney $ 0-34 m U b m  

Total. FX mwivakeat $ 3-72 mUfm 
0 ''-LET 

83% FX = $3.08 mkllion 
P74LLS = $ *64ladllion 

Escalated t o  October 1987 

FX = $ 5.02 z&lltion 
LS = $ 2.91 pajlllfopn 

Average fncrease per kia.oweter = EX 5=02 = $ 30,24I/km - 
156 



7, Total Kilometers to be finanrced by ADB funds ($38,488,01390) 

FX in $ - LS in $ - Average cost per/km - original 
design* 299,819 112,234 

- Average Cost p e r / b  - addition- 
revised design 

- Total average izsrblt, perlkm 
revised design 

ADB sectIan $ 38 488 000 = U6.6 kilometers 
.- km Use - U6 b 



XP1. Sectfoar 2 - Construction Services, AIPFimnced 

A. Distance 

Tendelti, area t o  Umm Ruwaba = 50 krn 
Umm Ruwaba t o  E l  Obeid = 335 km 

Total 

B. Cost per kilometer 

1) Umn Ruwaba - E l  Obejtd Section 

a) Total Cost (see mid-1988, last page af thFs annex) 

LS $ 19,470,000 or  LS $ 14,977,060 

b3 Cost per kilometer 

2. Tendelti A r e a  - Umm Ruwaba section 

EX f 330,06O/km (see section I1 above) 

LS $ 129,?64/km (see section 11 above) 

C. Total estimated cost  ($000) 

1. EX 3133 h x f234,84 = 8 341,400 
SO km rs $330,060 = FX $ 116,503 

Total PX = EX $ 50,903 
-z== 

U s e  - Psr $ 51,000 

2. LS 3.35 km x ILS $ 110,940/km LS $ 14,977 
50 km x LS $ l29,764/b = LS % 6,598 

Total LS ia $ LS $ 21,465 
a#-- 

Use LS $ 21,500 

D. Road cormectfons t o  market centers 

1) Urn Ruwaba lcI 2.0 kna 

Subtotal 



E. Ndntemnce/Wor:kshopa and Shop Equipmeat 



XV, Engineering Services-Section 2 - AID-Financed 

A. Engineering Services Required 
- Preparation of final design and tender documents - Updating of construction cost estimate 
- Construction supervision and inspection - Study for  Maintenance Program 

3. Final DesignlCost Estimates/I~B Documents 

Scope of Work: Site v i s i t ,  plans-in-hand route inspection of proposed 
roadway, worksheets plan and profi le for cross-section change, recompute 
quantities, preparation of designs for  maintenance centers, revision of 
embankment height, revision and modification of tender documents to  conform t o  
U.S. standards, lipdating cost estimate. Reproduction of 50 se ts  of IPB 
documents, half-size plans and profile scheduled for  185 kilometers of road. 

PX i n  $000 LS In $000 

1) 6 person months i n  f i e ld  X $6OOO/mo. 36 30 
2) 18 person months inU.S. X 4,50O/mo. 81 0 
3) Home Office overhead @ 125% 146 0 
4 )  Travel (2 people Khartoum X 2 round t r ips)  28 10 
5) Reproduction IFB documents 25 0 
6 )  Fee (10% of Direct Cost of labor) 3.2 0 
7) Contingency (15%) 50 6 - 

March-August, 1985 378.0 ---- 46 == 

U s e  atx $ 380.0 LS $ 45 ---- --- =i- 

C, Technical Assistance 

1. Long-Tern 

a) Resident engineer March 1, 1985 t o  July 31, 1990 = 65 months 
b) Construction engineer June 1, 1986 t o  June 1. 1990 = 48 m m t h s  
c )  Testing engineer June 1, 1986 to  June 1, 1990 = 48 montks - 

= 161 nnu - 
I---- 

2. Short-Term 

a) Bridge engineer 6 months 
b) Hydraulic engineer 4 mnas 
c )  Others 10 months 

Total 20 mcnr.ehs -- --"- "-. - 
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D. Cost AXLalysis of Engineering Services 

1) Etesideat engineer - 65 months 
(family status,  2 children) 
March 1, 1985 - July 31, 1990 

a) Salary (uanflated) $4200 month 
b) Post dif ferent ia l  (25%) $1050 month 
c )  Fringe (22%) $1000 month 

&250 month 
d) Field overhead, 85% $5300 manth 

$lU550 lnonth 
rr=rr-=- 

Escalation of overhead and incremental salary increases (10% per annum) 

Fx - LS (U%) - 
1985 10 months x 11,550 115,500 17,325 
1986 12 mnths x 12,705 l52,460 22,869 
1987 12 m o n t h s  x 13,975.5 167,706 25,154 
1988 12 months x 15,353 184,476 27,670 
1989 12 months x 16,910 202,923 30,436 
1990 7 months x 18,681 - 130,207 -- 19,530 

65 -- EX$ 953,272 LS$ 142,984 -- ------ ---- =---"---- ---- 

Allowances 

- Education ( 5  years @ 20,000) $ 100,000 - GOLA ($150 month x 55 months) $ 9,750 - Msc, items (%lo00 yr. x 5 yrs. 1 $ 5,000 

- Subtotal $ 114,750 ---- -- 

Travel and Transportatioa 

- International travel and per diem .. 15,000 - Round trips @ $3400 each 
4 people x 5 tr ips  x 3400 68,000 10,000 - HH. goods (2 times) 40,000 10,000 

- Storage, unaccompanied 
baggage, consu~laebles 80,900 It,OCDO 

- Subtotal $ 188,000 IS$ 43,000 

- Pee - (10% sf D5rect Labor 
Salary, post differential ,  
Fringe, escalations 52,000 7,800 

- Totals FX $ 1,308,022 LS $ 193,784 
=s,r.sE===.=-"- r=m-- 

- use $ l,3PQt0110 LS S 2(310,000 









V. Haintenance Component of the Project (Funded but not obligated u n t i l  
after the Maintenance Study) 

A. Engineering Services 

1, Procurement of maintenance equipment, tools, spares etc. 

~ 2. Technical assistance t o  m i n t e n a c e  operations. 

Be I l lus t rae ive  List of Equipment (for 300 kw section, K ~ s t i  t o  El  Obeid) 

Requirements; To be firmed during maintenance study. 

FX i n  $000 -- LS 
1. 1-grader, 325 H.P. 120 
2. l-front end loader, 90 HIP* 80 
3. 2-Dump trucks, 7 ton 140 
4. 1-pick up, 314 ton 25 
5. 2-Asphalt kettles/mixers/sprayers 50 
6 1-self propelled compactor, s t e e l  wheel 50 
7. Spare-parts - l o t  50 

Tooldhand tools  - l o t  50 
9. 2-Portable weight scales 10 
10. Fuels 2 years operation 50 
11. 2 vibration pla te  compactor 10 
12. Bitumen spray tank truck 23 NIL 

- - 
Totals 3% $ 660 -- LS 0 

-- -- ---- 

C. Contract maintenance/sugposct t o  RWC fo r  312 month period 

1. shoulder, di tch cleanlng 
2,  surface patching 
3. structure repafrlmarker repair ~ $ 0  LS $ 250 

I). Technfcal Assfstance 

PX i n  $000 - LS 

a. SalarPes : ! Field Overheads, Past Differential) 

1. maintenance engheer,  12 months @ 618,QOO 120 20 

2, master mechanic, 12 mwths @ $10,080 UO 20 

b. Allowance: 24 mo @ $500 12 

c,  Travel, consmables, umccompanied baggage 52 

d. Fee @ 10% of d i rect  labor U 
- - 

Subtotal 337 40 

U s e  PX $ 340 LS 8 48 
--- -- - 
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VP. Totals for Maintenance Component 

A. To be furnished under the canstructkon contract 

HX jtn $000 LS in - 
L rooad. -- 

1. Maintenance Centers 31,008 400 
2. StodspfPe Materials 500 200 

B. To be furnished under the engineering services 
1. Study for maintenance program l.30 20 
2. Technical Assistance 340 40 
3. Contract maintenance - 230 
4. EquipmatJSpares 668 - 

- 
Totals PX $ 2,630 LS$ 9 U  

PEILPD- m m m  



VIP. Summary of Costs - AID-Financed 

A. Project Costs 

EX fn $000 LS In $000 Total 

1. Construction Services 

~ - Maintenance workshor 1,000 400 1,401P 

- Design and XFB preparation 380 045 425 

- Resident 3ngineer 1,310 200 1 ,510 

- Constrerctfolre, TestAng 
Engineer 1,960 2 80 2,248 

- Short term eeehsical 
aas?lstance 330 060 390 

- Home offfce s ~ y p a k  270 - 270 
- M i n t e ~ n c e  study 3-30 020 150 

- Cctat%wencg 668 0SO 750 
-- -- -- 

- sulbrom~ S 5,040 ES $ 695 5,735 

3, mimt~nce  

- EquS-nt 660 660 

- TecPrdcaI assista~pce 340 040 388 

- Cantract mintemnee - 250 250 
- - -- 

- subtow 8 1,000 LS $ 290 1,290 

4, Other local cost 1,540 1,540 
-.-=-- ---- 

Total FX $ 55,370 LS $ 25,025 $ 84,395 

Use FX$60,000 LS$25,000 $85,000 





Construction Cost Estimate (in Fillioner) 

Bas1 s : Berger R e p o r t  November 1983, 
10% contingency 
7 l/2% Escalation in foreign exchange 
24% Esalatfon $n local currency 

Kosdti-Urn Ruwaba Road 

OCT "3 MID MID '$7- ElrD '8&' 1/ 

~ Construction: 

~ Base 33.88 9,02 33.88 9.02 33.88 9-02 33.88 9,02 

Contingency 0,20 0.58 0.20 0.50 0.20 0.50 0 .20 O.S@ 

Escalatiorn N.A. N.A. 0-54 0.56 0.75 0-85 0.97 1-21 
- -- _I_ --_I_ ___. - 

Snbtotal 2.23 0.59 2.77 1.15 2.98 1.44 3.20 1,80 
=- =-a ----"- ---- ---- ---I- I = =  ----- ---- =-= =-a= 

Unun Ruwaba - Ezk ObrtPd !&ad 

OCT '83 MID MID '87- HID .st&! 1/ 

8 LS $ LS $ LS $ - Ls 

Construction: 

Base 21-78 5-80 21.78 5.80 21.78 5.80 21-78 5,80 

Escalation N.A. N.A. 5.81 6.08 8.40 9.20 10-$4 33.09 
-- -- - L__ - _U 

~ Subtotal 23.96 6.38 29.77 12.46 32.00 15.58 34.40 19.47 

I Supervision: 

Base 1.30 0.35 1.30 0.35 1-30 0.35 1-30 8 ,, 35 

Cozltingency 0.13 0-03 0.U 0.03 0.13 0-03 0.U 0,03 

Subtotal 1.43 0,38 1.78 0,74 1 033 2,Cs f 16 
* =--- =-- ------ --_I_-- - -- --F"C" 
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Social SowtBpe~s A~aZyeis 

A. Tile Project Road Areas of Influence 

%otlm@foa of the nmbies of beneficiaries o f  the project should begin wPtb 
s drtte&n,zrtfon of the "area of influencew of the road fo r  each cropt to be 
Zxansp.ome& over A%. 

The arpa's OH" zones of influence of the road are determined by: (13 the 
r"urza?l road network around the project road; (2) the distances from famgate to 
project road and the perrrishability of the product to  be transported; (3 )  the 
terrain;  (4) the ns af transport rased; a d  (5) the attractivmerrss o f  
alternative routes or @o.;fes of transport, 

Once the areas of influence for various agr la l t rz rd .  products %nave. been 
detemfned, reference t o  census data for urban, rural, and acmdic @@up@ 
living i n  the areas of inf2ue11ce w f l l  give an idea of the number of p t e n t h l  
beneficiaries, Table E 1 preaestsi such a c s ~ f l t t t i o r n  anaP Map EM-1 i s r  a 
gmmaph3c presmtartisa ~f the areas of influenee, designed t o  serve as a 
reference easwn9ora t o  tlre! Table. 

3- Gum Arabic Producers: Potential kueficiarim of the Project b a d  

One yrerspetive ow. t U s  issue is set out as fo3W,ows: 

In the case of gumn arabic, there is no apparent e c h a m ; d s m  by 
wh-f& the project road would sb213njtfieantly Benefit 
praclucticon, since the Bransport of arabic is alrmst 
ent i re ly  handled by the railroad, It is assumed thaat the 
rd3road places stuch importance on thgs partiedan 
lmg-dis tame c jiilry transport f o r  wbP& it bas a clear 
competitive adv e over trucks that it: dl1 contdnsle to 
bdnar-e the arabic transport market etkxoughout tlhe 
project period, 

A n  alterruntive vgew of the attf-activenese t o  gum prabeerar of 
the project road appeased IDL a P f W D  interview w%th 6:B offbcMa $,S 
'13axch 31984. El Olbdcf) sic5 gohted  our that d e h y s  Ism S ~ X  
raXl are  a clause of loss af moisture $n arabAc, W& a 
deterioratiora $PI, the q w U t y  of the pr~d~ce .**  .r. 

__1_1 - 
* EcbuJis Brger Xntertnaltf. 
K~sltJ-El wbeid Read For U - 
** Par pzeaentatAon of the relaZion be8iweex1 hpunaa: arabic proac%ag: 
areas, the e-rdsrhg railway, and the p r q s s e d  rad5 see m p  EM-2, p, 
4* 









I n  a re la ted  interview (10 Narch 1984) agencs a t  Urn Rrrwaba f o r  tme of ekbe 
l a r g e  E l  Obeid gwn merchants, asser ted that the ind i rec t  cos t s  of rajilroadl urrs: 
are high. They note t h a t  the turn-aromd tkme t o r  a 25-to-40-ton box car ,  Urn 
Ruwaba-Port Sudan-Urn Ruwaba, averages 20 days at the  height of the  shlmfpp2n~g 
season, while t h a t  of a 12-ton truck is about 4 days, f ree ing  up capi ta1  far 
re-investment, 

I n  the  pas t ,  the Gum Arabic Company, created in 1969 as a 
37-percent-Govement-owned corporation with a monopoly on 2be export of ~ p u m  
a rab ic  from the Sudan, would buy only gum shipped v i a  the  Sudan R a i l w a y s  
Corporatl-on, s ince  it would accept only SRC ntaniteats, 

Now, gum merchants note t h a t  the Gun Arabic Company w i l l  a l s o  accept rhe 
manifests of the Shikan Company, a jo in t  venture of the Northern Kolrdofan 
Regional Government and pr ivate  shareholders. Shikau, basea at E l  Obefd, runs 
32-ton R e n a u l t  t rucks and is an e r f i c i e n t ,  time-savlng complement to  ra i l  
t ranspor t ,  the  a t t rac t iveness  of which wou1d be enhanced with the  completion 
of the  project  road,* 

3. Population Centers 

The main -2nters of population and agriculttural marketing; i n  the  imedkate  
v ic in f ty  of the  road are: El Obeid, Rahad, Semefh, Urn Ruwabs, 
Tendelti  and Kosti. 

E l  Obeidt*, the  terminus of the  project  road, is the  capital of 
the  Kordofan Region, as w e l l  as being the a M n f s t r a t f v e  center 
for ,  and l a r g e s t  c i t y  in,  Western Soldan, with a population of 
140,000 according t o  the  1983 Census. 

E l  O&eid is in terna t ional ly  known as a center  Ear the  mri ie t ing 
of gum arabie ,  The export of th%s crop, which provided 10% of 
the  country *s foreign exchange in 1981, 2s viral t a  the  ecolloanja 
of the Sudan, Efghty  percent of the world% ssuppLy o f  gum 

a s a b i c  is produced i n  the Sudan, with the  Kordof-an Region 
contributing 52% of the  cowt ry ' s  production i n  1981, 

The c i t y  fs located i n  the midst of a farming area in which the 
cropping pa t t e rn  c~nsists of a mixture of subsistence 

1 ** Ilescription of El Obefd based on iPfornration conmined In Loufa 
Berger Internat ional  Inc, Econom3.c Reapprdsal  of the West- 
Agricul tural  Marketing Road. Prepared f o r  USAID/Su$an, Novemkr, 
L983, and Louis Berger Internat ional ,  Inc. Sudan: Holdofan 
Agrfcultunal Marketing and I"ransport Study. Prepared f o r  O W D  
Sudan, March 1983, 



crops - sorghum, d l l e t ,  watermelon and some cow peas - grown in 
conjunction with cash crops (sesame, groundnuts, rosel le  (i,e., 
kerkadeh) and watermelon. A n i m a l  husbandry i n  this system 
involves the rearing of l ivestaek such as ca t t l e ,  sheep, goats, 
camels, donkeys, horses and poultry. The c i ry  of El Obeid 
serves as a mrketing center fo r  these cash crops, and animals 
of femd for sale, 

Groundnuts and kerkadeh a re  exported eo a large degree due t o  
high international  prices, 

There a re  very few indust r ia l  establishments i n  El Obeid, W e e d  
i n  tlve ent i re  project area and most: of these serve only the 
local  populatkon. These include oilaeed shelling and processing 
mil ls ,  loca l  t ex t i l e  moltlls, and f r u i t  and vegetable drying and 
canning plants. 

E l  Rahad*. A population of approximately 72,000 inhabit this 
major c i ty  csf North bxdoian and the immediate surrounding 
area. LCahad, l i k e  Untm Ruwaba t o  the east ,  is a l so  a major 
center fo r  peanuts and peanut o i l  as well as sesame seeds anti 
sesame o L -  According t o  o f f i c i a l s  i n  this c i t y  and from 
personal observation, El mhad has f ive  peanut cleaning 
factories,  dLJ of W X C ~  are privately owned. Each factory 
em2loys approzdlnately 20 people on a seasloaal basis, some four 
months out of the year, One other factory i n  mbd works 
tbraughout the yetar  pro^^ cing peanut a i l ,  satsame o i l  and cake:, 
employing approxtxmtdy 40 people, 

SemeSh. This fs a t iny village, sktuated about 600 knr soutbeslk 
02 Khartoum, Its most d i s t i qu i sMn8  feature is the presence of 
two huge warehouse~, each approximately one c i ty  block lung '-y a 
Wf a c i t y  block wide, "&"hSc is; the lheadquirrtere for Nub 
Mountain Agricultural Carporation services ta br~aers of tkw 
region. The farmers of this area, which stretches south fran 
Semeih covering an estimated 32,000 square miles, are in turn 
obligated t o  plant a specified amount ~bf the i r  lami i n  cottoa 
and s e l l  this cotton t o  tfie Corporation at a fjlxed pfice, 
According t o  Corporation s f f f c i a l s  i n  Semeih, close t o  $0 
p e r c a t  of the cotton grown i n  the area As marketed through this 
to'€m* 

The cotton i s  co lkc t ed  by pickup, l o r r i e s  and camels a t  nine! 
d i f ferent  locations i n  the NuBa Mountains area and 

* Descriptions of E l  Rajhad, Semeib, and Urn ibwaba are based on 
those found i n  the PrelimZnary Evaluatiw of USAID Project to 
BehabilPtate Certain Sudan Rai lways  Corporation Infrastructure. 

- - 
U S B D i  Sudan. January, 1984. 



Umm Ruwaba. Some 50,000 people reside i n  the town and the 
immediate surrounding area. This town, as well a s  the other 
vi l lages just  to  the west, are centers fo r  the marketing of 
peanuts, sesame, peanut o i l  and peanut cake. Anywhere from 10 
t o  15 peanut processing "factories" a re  currently functioning i n  
Umm Ruwaba, engaged i n  deshelling and bagging peanuts. All of 
the fac tor ies  are privately owned by loca l  enterpreneurs. 

Tendelti population 15,509*, is principally a "truck stop", 
"rail stop*' and small market town on the east-west route between 
KOsti and Umm Ruwaba. It is a place fo r  truckers t o  eat ,  sleep, 
and refuel  thefr  vehicles. 

Kosti is  the  eastern terminus of the project road. It has been 
said that t h i s  c i t y  of 92,000* is t o  the Sudan of the twenty 
f i r s t  century as Chicago was t o  the America of the nineteenth. 
Push-and-pull factors  a r e  causing Kosti t o  grow "on its own". 
Investment and population are  pulled toward the c i t y  because of 
its location as a nexus of r iver ,  rai l ,  and road transport 

routes. It is: 

(1) a point of transshipment fo r  cargo moving by r iver  
t o  and from J ~ b a ;  

(2) the fur thes t  point west on the existing paved 
roads to Khartoum and Port Sudan and the location 
of the only bridge on the Nile i n  the 1435 km 
between Khartoum and Juba; and 

(3) the major handler of rai l  transport t o  
the w e s t  and southwest. 

---UI_------ -- 

* GOS Census Section, Department of S t a t i s  
P l d n g .  1983 National Census. 



- 8 -  

Kosti I s  a l so  growing because of its proximity to  productive 
agricultuxal areas of the Gezira and Southern Kordofan, 

A t  the same t i m e  many Sudanese a r e  pushed toward Kosti from 
the  drought-affected areas of Kcrrdofan. 

1 4. Other Beneficiaries - 
Aside from farming, the proposed road w i l l  benefit the trucking industry 

and consumers. Currently, l o r ry  drivers  on farm-to-market roads rimst replace 
d i f fe ren t ia l s  and gear boxes twice a year because of d i f f i cu l t  road 
conditions. Intensive competition among truckers makes It l ikely  that 
operator savings due t o  reduced repair  and fuel  costs, and greater use 
intensity (ton-km/yrfvehicle? w i l l  i n  part  be passed on t o  producers, but the 
trucking industry w i l l  r e ta in  some of the prof i t .  Reduction of transpert cost 
and capacf t y  constraints should a l so  produce a vent fo r  surplus expansion of 
exported products when combined with price and policy in i t i a t i ve s  being 
pursued by USAID and the  GOS. Interregional trade f n  food grains should a lso  
benefit  once intraregicmal demand based an population growth and periodic food 
d e f i c i t s  is  m e t ,  

Transh~amants and nomads may benefit  from the Kosti-El Obeid road, but i t  
is d i f f i c u l t  t o  predict the  road's impact precisely- Transhumant and nomads 
now s e l l  the5r livestock i n  El Obeid where traders from Omdumn h i r e  herdera 
t o  t rek them north. Upon completioa of the road, t raders wfll transport more 
sheep and some c a t t l e  by truck, particularly since sheep are not well sui ted 
t o  long treks, To the  extent that cheaper transport reduces urban meat prices 
and leads t o  hlgher demand f o r  meat, transhumants and nomads may find 
increased demand for  t he i r  livestock- Under these eircu~~stathces lfvestock 
offtake r a t e s  and producer prices will. rfse. Even ff the road en t ia l s  soae 
soc ia l  cost by leading t o  expanded farms which black t radi t ional  migrat%on 
paths, it el1 not be without competrrjarix~g f inancial  benefits, 

5 Particfpation 

Because cmstruct ion and maintenance of the  Kosti-El Obeid road nil1 have 
a limited eniployment impact, rural participation is best evaluated i n  tern of 
whether farmers have an incentive t o  contrdbute t o  tkre project goal of 
increasing agr icul tura l  production. As previously noted, long-tern increases 
in production capacity w i l l  be measured by farmer income, teeMca2 
developeats  and ava i lab i l i ty  of extension services -- d l  factors  w h i c h  the 
road  ill affect posrfvely. Even i n  the short-run farmers are l i ke ly  to  
produce atore by bringing additional acreage rutder cultivation, fa decidiw 
has much t o  plant the fanner balances the cost of cult ivat ing add i t fowl  land, 
usw33.y in terms of the labor i t  requires, with the likely prof i t  an H a  
product sad the risk of low rain£a33. wiping out the f r u i t s  of his labor. 
Currently when Samers have planted a m i d m u m  acreage t o  prov2dte a suibaisternce 
hcoarae, tAe vdue of planting additional land 1s low beause high transpart 
costs reduce the market value of h i s  crop while most of the returns in the 
markeehg system remain with merchants, These factors, combjined with rfsk, 
nuw make it more a t t rac t ive  for farmers t o  dedicate their tiae t o  off-fam 
activities thereby IMtfag acreage expansfon. 



As the  return on agricultural  production increases, f a rmi~d  patterns may 
a l so  change, To some extent,  reduced transportation costs  w i l l  make taming 
rnore profitable,  The proposed road will also  make vil lages more accessible t o  
urban crop buyers, thus increasing compet~tion f a r  crops andl forcing some 
redis t r ibut ion of agrfculttmral prof i t s  from snerrchants t o  producers. The 
Kosti-Xl Obeid road w i l l  not completely revamp agr icul tura l  rslarke tfng i n  
Wrdofan, but by encouraging competitioai i t  w i l l  lead t o  s ignif icant  changes 
wMch w i l l  benefit farmers. The chance t o  make rnore on what: is produced, 
combined w2th the Iloztg-tern fntome e f fec t s  of lower Input and coslmmer goods 
prices, w l l l  g 3 . v ~  the farmer an incentdve to  plant and produce more, 

6, I m p a c t  

The immediate impact of an improved road w i l l  be on prices, Once 
completed, the road will transform the Kosti-El Obeid track from a 
farm-to-market route t o  a key l ink  between major markets i n  western and 
centra l  Sudan. Lower transport cas ts  will affect  both the costs  of 
commodities brought t o  vi l lages and farmgate prices, Since the exfsting track 
between Kcrsti and E l  Obeid is the principal l ink t o  tracks which service other 
villages, those with access t o  the main road wfll benekit in addition t o  those 
d i rec t ly  on It. 

The road's principal long-term impact w i l l  be on production and marketing 
efficiency, In part, production w i l l  rise because there w f l l  be fewer 
constraints  t o  d is t r ibut ing new technologies, marketing surplus crops, and 
reaching famers  with extension serv%ees* Those closest t o  the road wUZ 
receive these beneffts first, but improvement of the main road %a a 
prerequisite t o  reaching those i n  more remote areas, Moreover, the l ink whi& 
prices a d  income have to  production suggests that: all vi l lages  depending on 
the main road f o r  at least part of thefr  transportation services w i l l  have 
both the incentive and capabi l i t ies  t o  produce more as transport costs  fall, 
raisfng real income levels,  

7. Feasibi l i ty  

Social, cu l tu ra l  and economic conditions i n  the project area make i t  
l i k e l y  that farmers wfU. respond t o  the production Incentives created by the  
proposed road. When asked of the principal problems facfng their vil lages,  
most f amers  respond thaC transportatfon is a key deveXopent constraPnlt, 
Daf ly they see the d i f f  i cu l t fes  of movhg goods, and they how frsm experience 
that w e t  season transportation on donkeys qnd camels is slow and expeasive, 
The majorsty of the rural population between Knsti and El ObePd will benefit 
from this project, Most farmers recognize these benefits and t he i r  relabrim 
t o  the road and they are willfng t o  part icipate 3x1 attaining the project. goal 
of jlncreasing production, thus asking the project social-ly feasible, 
~SllD/Sudan does not foresee any issues related t o  the socfo-cultural 
f ea s ib i l i t y  of this project,  

8, Availabili ty of Data sources 

U S I D ,  the PSrScan hvelopment ]Bank (PLDB), the Norwegian Gcrverment and 
tLe Governmat of Sudan wiil tnvest a t  l ea s t  $140,OOO,OM) in the construcrim 
of the Western Agricultural Marketing B o d .  It is not extraordfnary t o  
anticipate t h a t  the impact: of such a large-scale project aa agxfcuitural 



income, off-farm employment, migration and access to services w i l l  be great. 
In evaluatbg this impact, U S I D  b s  an interest in: 

1. Restricting the scope of information required to basic, 
feasible measures. 

2. Minimizing the cost and effort of data gathering and 
analysis. 

Both objectives can be achieved through reliance on the following 
published idormation: 

1. Ccnsus Section, Department of Statistics, Himistry of 
Finance and Economic Planning, GOS 1983 Census. 

2. Evaluation and Monitoring Department, Agricultural Bank of 
Sudan, Unaa Ruwaba Branch, Preliminary Report on gPP/East 
Kordofan March 31979. 



Adnrinistratdvc Analysis 

Raads and Bridge Public Corporation Capabilit ies 

A. Organization and Staff 

The RBPC w a s  established fm 1973 a s  an autonomous body under ehe overal l  
jurisdict ion of the Ministry of Transport. In 1982 it was transferred t o  the 
Ministry of Construction and Public Works. The Corporation is administered by 
a Board of Directors wdz r  the d i rec t  supervision of a full-time Chairman. 
Under the  Chairman is the Director General with s i x  Directors responsible for: 

- Projects (Design and Contracts Supervision). 

I - Construction (Direct Labor). 

- Maintenance and Improvements. 

- Planning, Sta t i s t i c s  and &search. 

- HechPnnical. 

- Admi.nistrati.on axid Finance. 

The RBPC is  responsible for  the study, design, cclnstruction and 
maintenance of th'e mastbanal road network and brzdges Pn Sudan. It is the only 
cen t ra l  govement body with experience and resovdrces in  t h i s  ffSeld. 

The RBPC emp1oys I57 engineers, 136 technicfarus, 237 accountants, clerks 
and. etorekeepers, 10; dasa employs 1178 Iatoress, approximately 75 percent of 
whom are skilled. Besides tlda, it also  recaruits casual wo:rkers as needed 
during the iaopl-ntatiora of dlftiferent p,lca;.jeets, For the supervision of the 
tmsltmcti0n of the Urn Bwaba-EE Obeld road, RBPC % r i l l  prodtie- f%ve quakff irerd 
andi experienced engineers tcr work w%th the etegPn,eer&ng supervision tea=., A 
s e a r  engene= fr~nrar KBPC ~3-111 be &sig$;.atxd as the  BB$C Project Hmager for 

project. 

El. Experience 

S%ncs?, its estabSBsbent in 1973, W C  haE.8 managed the ~onstr t tet igl~l  af 
approanrately 1770 b of roads. &out 40- ~ o f  these roads were eonatructed 

or the latter road the Brft isb provided a 
o f  5 expatr5atea w"ho assksted $he m C  construction 

, the d2fferent field a e t P w i t i ~ 8  and worked under the cbirect suplerprislc~s. 
of the prajecz manager vho w a s  an WBJPC engiaeer, 

The; R p G  &e, suecessfUy ma;;l&;ed the canastntction of 3.370 km of 

ltruct901ta cmtr~lctolma, The co~tmctflon supeH?vSsfm was rmst2y 8-e 
by cmsa3ht5- enginrcerra ta whom R W C  engineers were ass2gneZI as assf.stat 
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RBPC engineers and technfcians galned considerable experience for  
administering future road projects. The roads comstrucred through cont.racts 
include: 

Road - Length (k) - Total Cost (million LS) 

a. Wad Medani-Gedaref 227 

d. Haiya-Suakin-Port Sudan 206 34.74 

e , Nyala-Kas- Zalingei 210 40.00 

f . Jebel Aul3.a-Ed Dueim 158 19.12 

Thr RBPC also  administered the construction of three main concrete 
bridges over the White Mile (including Hantoob Bridge) and Jur  Rivers. 

A t  the present time, RBPC has the following on-going road construction 
projects: 

a. Ed Dueim-Rabak 110 km (To be canpleted August 1984) 

b. fl Obefd-Dubeibat 100 h (Improvements) 

e. Nyala-EL Pasher 215 km (Xmprcvements) 

6. Semar-Singa-Dirmazin 285 km 

For the construction p h s e  of the Ed DueAm-Rabak road, R3PC contracted with a 
German firm, Engineering supervision is being carried out by a cgnasul~ing 
f i r m  working i n  conjunction with B P C  engineers who have been iuasignd to  the 
supervisory team. The project w i l l  be completed by August 1984, lo- before 
implementation of the Kosti-El Bbeid road begins. The second and th i rd  roads 
are being built t o  ar, al l  weather gravel specificatTon with necessary draimge 
structures.  These roads are financed through a technical assi(eztance program. 
proride& by the Dutch Govenment and are already partially cmplefted, 
Accordingly, Dutch contractors are perfo-ng the construction w h i l e  lU332f: 5s 
responsible f o r  the engineering supervision. 

As fo r  the fourth road, the Semarr-Shga section was par t ia l ly  c~filpheted 
through the implementation of a e m t r a c t  signed in  1978 with the ,?Irralb 
Contractors (Egypt). Work on ttzis road was terPafnated by this f irmer due to 
internal f inancial  problem. It should be noted hawever, tha t  the  Arab I?u11]rd 
and the Kuwait& Fund, financars of the  road canstruetion, entrusted WP6 % t i t &  
the campletion of the project by d i rec t  labor after exanr5.aPng tbe mTBaf*s 
prafessional capab?Elities . A contract has been signed ~ 5 t h  buis 
Berger/Xaqsax J V , consulting engineers, t o  provide a construct:%m 
rslernwgemnt team t o  render tecfanicaf assistance services to the corrstructian 
t of the RSPC. &rger/Karmps= are the original desfgners of the road, 
Preparatory works are now underway and coristructim is expected to start aoe.m. 



C. Contracting Procedures 

TradftionaUy, the study and design of roads i n  Sudan ia carried out by 
intermaticma1 consultfng engineers through contracts cigned with RBPC* During 
the design phase the engineering drawings and bidding documents are prepared 
t o  enable BBPC t o  c a l l  f o r  internat ional  competitive bidding. The documents 
prepared shall includ:: ~ a, Cous trocction Plans (Drauwhgs) 

~ b. Spccif icat ions ~ c. Conditions of Contract 

d. B i l l s  of w a n t i t h a  

P .  Iafo~rnation for Penderers ~ f. Instruction for  Tendering 

g. Foms fo r  : Per fomanc~ Bond 
: Performanee Guarantee 
: Tender 
: Appendix t o  Form of Tender ~ h. Contract Agreement and Appendix 

A prequaliffcation of contractors wiU fallow the prepxatltan of bidding 
documents taking into consideration all the rules of the donatlng a p n q  or 
government regarding the p a r t f c i p t f o n  of cer ta in  cantractorg, i.e, orfgh  and 
source l imitat ions,  The prequalif icatkon notf ce is published i n  internatiolxal. 
and loca l  newspapers and onagazilaes ( for  a period of one mopflth). 
evaluation of the prequalkk%catian sheets 9s usually cariied out by the 
consulting engineers dn another me-month period, and is subject t o  the 
approval of the W S  and the donating agency. 

Mter the prequalif ica t ioa  process, the selected n u d e r  of cmtrac tom are 
invited to  subnrit t he i r  tenders which shall Include abve-meentbomd 
Bocuaenrs that  are obtainable from R W C  headquarters or the engineer" ooflfce, 
u p n  payment of an agreed fee. A site visit ins arranged for the emtractors 
to acquaint themsiielvea w5g-h the prevailing cmdftiona dn the project area. 
Tbe tendering period As usuaUy between 656 and 90 biiys, 

B e  te'klckrhs are received at tkie W C  ~ f f i e e s  where they are owned An the 
presence 05 the eonrraetorsY authasfzed representative, 

bn E v a ~ t i m  Cormittee i s  then formed by the Director General od RBBC t o  
retahw and evaluate the documents t o  selecit, the cantractlor. 3%~. Ev&lut%a4a 
mettee ustrd.ly Itncludeas: 

a, A swil lm PUBPC elmgheer as Chairman; 

b, An eng2inee-k- from EBPG; 

c. Legal Adviser fRBPC); 

Q. FiaainciaP mmger (WC); 



e. Representative cf Purchaskng Department (MI?=); 

f. Representative of Planning (NPEP); 

g. Representative of Consulting Engineers. 

In some cases the consulting engineers submit an evaluation report. The 
Commit tee w i l l  then, wlthout the representative of the consulting engineers, 
carry out its own evaluation, taking in to  eon side ratio^ the  contents of the 
evaluation report. The Commit tee  submojlts its recommendations t o  the  Df rectos 
General who takes the appropriate action and seeks the approval of the WE2 t o  
sign the contract with the selected contractor. Furthermore, the approval of 
the  financing agency is required before any signature t o  the rcmtracl takes 
place. \%en the evaluation report is approved by the NPEP and the flmncina 
agency, the Minister of Finance and Ecsnonkc Plamgng w i l l  delegate h i s  power 
t o  the Director G ~ z n e r a l  o r  the Chairman of RBPC t o  sign the contract. It baa 
been agreed that  fo r  the ~ o s t i / ~ l  Obeid road project, the Minister of Finance 
and Economic Pbaiinirng w i l l  authorize the project committee t o  make the f i n a l  
review ef the tender and the a-mrd decision, with the chairman of ?BDC signing 
the contract. 

IE ideal  s i tuat ions the time needed t o  f ina l ize  a contract is 90 days 
from the opening of tenders. 



Source end h u n t  of Fore3.m F i n e a c i n g  
sf  IRBPC Road Projects 

(Pfgarcs in MU1iwa) 
_* " . us$ LS 

Pra ject Source and Amount eqOLnt eqi-ll: - 
1- TA t o  RBPC IDA Credit: $7 -0  7-08 3 - 500 

Japan Cred%t: Y 3,0018 14-31 7,155 

3 - Kasmla-& l ya  Saudi Fund: SB 91-78 27-30 23,650 
(350 km) Saudf Gavt: $10-00 10.00 5,OiIl)O 

OPEC: $10.95 18-95 5.475 
Italian Credit: LS 5.19 - 5,190 

4- Medam%-Sennar- U.K, Assistance: LS 12.117 12.3.3.7 
K o s t i  (217 knn) OPEC: $3.20 3-20 3.. 600 

5- Kosti Bridge Italian Go*: Lire 34,240 38-78 19,390 

6. Semir-Dar.razh Kuwait Pund: KD 53-00 34.48 17 240 
(2% km> Arab Pmd: KD 11.00 42.15 21,075 

7- Nyala-Kas-Zdingei KFW: DM 33-00 18.33 9.165 
(210 km) Saudi Pund: $35.00 33-08 17 a 5iCBO 

IslamLc Bank: $4.50 4-54, 2 - 250 

8* JebeS Aulia- IDA CrecMt: $31.20 31-23 15,600 
= " Ed Due- (158 kn) 

9, Ed Dueim-Babak KIFU: DM 50.00 27.78 l3, $90 
(110 km) 

10. Wya-Suakin- Gavt of bbu hDZn;sbis PIS 27.00 - 27.0W 
Port  Sudan 

(206 km) 
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<Figurers; in HPllians) 
us$ LS 

Project Source and &~ous[lt eq-t eqWnt 







Annex 7 

Alternatives to the Proposed Road 

~ A. The Railroad 

A logical quexy regarding the construction of the proposed road is its 
planned alignment very close to the existing rail line from Kosti to the 
West. Undoubtedly, from a physical linkage perspective the railroad offers 
great marketing potential. Unfortunately, however, past performance, most 
notably over the last ten years, has demonstrated the Sudan Railway 
Corporation's (SRC) inability to provide effective and reliable service. The 
SRC is beset with problems including management and organizational 
inefficiencies, substandard facilities and shortages of spare parts. Preighie 
movements have declined consistently over the past ten years and passenger 
traffic is no greater now than it was a decade ago. This deterioration 
occurred in spite of a larger input of foreign exchange provided mainly by the 
IBRD over a period of almost ten years. 

the port and machinery and 
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respective3y, were spoiled because of rain when SRC failed 
t o  provide promised service, resulting i n  a loss  of foreign 
exchange of about LS 1.1 million, 

In 1972, the Agricultural Reform Corporation ]had to import 
tarpaulin to protect its transportecl cotton from the rain, 
The cost of the tarpaulin was ES 350,000 i n  foreign 
currency. 

When one bears i n  mind the cr i t ica l  situation of the Sudan's balance of 
payments, the losses caused by SRC become all the more significant, 











~ Collections and Use 02 Tolls - 
Whenever dlEscussing the role  ox' t o l l s  to finance road maintenance i n  

Sudan, it should be kepr in mind that all-wcatk~er, re l iable  asphalted roads 
accounted fox only 1073 kilometera of tmranspo*rr infrastructure as late as 
1978. Most of t h i s  was constructed durPng the early 6970s. Consequently, a: 
w e l l  e:stabZished, experienced toad maintektaace: capability is only now in a 
nascent stage. It Xs niak surprising then t o  l c a m  that a system of t o l l s  for  
roiad maintenance should be something relat ively new t o  the Sudan. A s  12. 
happens, t o l l s  a re  now currently collected frn the asphalted road connecting 
Khartoum, Wad Medani, msti  and Port Sudan according t o  a system officialLy 
established as an outcolare of a study umertalcen by the Ministry of Finance and 
Economic Planning Transportation Section i n  1978. Up u n t i l  the imposition of 
t o l l s ,  commercial vehicles as opposed t o  passenger veb%cles enjoyed and to  a 
large extent stiX benefit from operating concessions front a number o i  
sources. Some of these cancessi~ns a re  st significantly lower Import duty on 
diesel ,  a lower import duty on the purchase of a truck as opposed to  a car and 
low road licensing fees. Because of this, i t  was correct2.y reasoned that  the 
payment of t o l l s  would not create a significant burden on truck operators. 
The World Bank Third Hfghway Project Staff Appraisal Report s t a t e s  that  t o l l s  
do not s e e m  t o  have any noticeable effect on t r a f f i c  volumes. 

RBPC uses a system of t ickets  fo r  collecting t o l l s  along the Wlartounr 
Port Sudan route. A t  t h i s  t i m e ,  t i cke ts  a re  issued a t  s i x  checkpoints near 
the principal towns of Soba, Medani, Seranar, Gedaref, Kassala and Port Sudan. 
Each checkpoint has use of a vehicle, Total s t a f f  a t  these checkpsints 
currently number 26. 

Tolls are  levied according t o  the distance t o  be traveled by the  vehicle 
as well as the category of vehicle- Enforcement of payment of t o l l s  is 
theoretically t o  be made by mobile police patrols carrying out random checks 
of vehicles and a t  various police checkpoints along the road, 

Collected t o l l  revenue, 3n accordance wlth the toll revenue a c t  of 1980, 
a r e  deposited i n  a special  account with the Bank: of Sudan. Toll collection 
accounts f o r  approximately 1.0 million Sudanese pounds annually- Of t h i s  
amount approximately 10 percent is used fo r  funding and administering the 
collection of tol ls .  The or iginal  use of t o l l  funds was t o  subsidize a 
somewhat ambitious program of t r a f f i c  management, r e s t  houses, police and 
ambulance services and fue l  stations,  a l l  w2th the attendant manageanenP: 
organization. This plan w a s  eventually disregarded however fo r  the more 
pract ical  plan of using t o l l s  solely fo r  road maintenance purposes. 

Given the f l a t  nature of the te r ra in  surrounding the asphalted road 
network i n  the Sudan and the number of tracks which para l le l  these roads, 
enforcement of t o l l  collection could potentially be a problem on the Kosti-Uranr 
Buwaba - EL Obeid Road. Vehicular t r a f f i c  on the Khartoum, Port Su&an road 
for  instance Bas been known t o  by pass t o l l  s ta t ions simply by leaving the 
asphalted road and following a track u n t i l  rejoixxtng the asphalted road a safe  
distance from the t o n  booth- This proble , will be avoided to a great degree 



however on the proposed road since through t r a f f i c  must cross the only bridge 
within hundreds of miles over the White Nile a t  Kosti. A t o l l  s ta t ion  w i l l  be 
established a t  this juncture to  ensure that cargo t r a f f i c  and passenger 
vehicles a re  charged accordingly. Trucks could by pass t h i s  t o l l  by taking 
the Khartoutn-Ad D u e i m  paved route, paying the ferry t o l l  and taking a crotis 
desert track t o  Tendelti, a s  much present t r a f f i c  currently does. Wowevel:, 
the time and cost of the desert track route is a disencouraging and could l>e 
monitored a t  the Dueim ferry and by selective highway patrolling. Wring the 
rainy season there w i l l  obviously be more incentive t o  remain on the hard 
surface road i n  both directions. 

More important perhaps is the issue of t o l l  fund use, particularly i n  the 
case of a country In  the present economic straits of Sudan, Experience in 
other countries regarding t o l l  collection suggests tbat  special road funds a r e  
not necessarily inviolate,  especially i f  t a x  revenues are insuf f i cient 1:o 
cover other government services. The use of t o l l s  and a l l  road user fees fo r  
road maintenance is of particular in teres t  to  the World Bank. The Third 
Highway Project w i l l  furnish technical assistance t o  specifically a s s i s t  -PC 
i n  planning an annudl road maintenance program. An accountant w i l l  be 
provfded t o  s e t  up a aystem of accounts to  segregate road maintenance 
expenditures f ron pavement strengthening work an rehabilitation. The RBPC and 
Bank have agreed t o  meet annually i n  October, beginning 1984, t o  review thec 
annual budget requirements, physical targets  and release of funds f o r  road 
maintenance. The Third Highway Project requires tha t  the Bank must agree t o  
these plans. Accordingly, zhe Project Agreement f o r  Kosti-El Obeid project 
w i l l  contain a covenant by which USAII) and RBPC w i l l  meet armxralfy i n  
Movember/Decmber te rcv5ew the annual p b n  for road maintenance that  was 
previously developed with the Bank's assistance and approval. This will 
permit USAU) t o  keep appraised of developments i n  road maintenance over the 
next f ive years and t o  evaluate the extent to  which maintenance wi l l ,  be 
provided on the Kosti-El Obeid road. A t  this stage it is expected that  t o l l  
charges w i l l  be increased by doubling current rates. A proposal for  doing s o  
has been presented t o  the GOS Ministry of Finance and Economic Planning froin 
the Minister of Construction and Public Works. It is expected t o  kz 
implemented soon. 







Annex 9-A 

CBI) Notice, Request for Engineerfag Servicee 

The Agency f o r  International Development (AID) is seeking prap~eal~f from 
qualified U.S. Engineering firnrrs to provide design and Carsstnuctiom 
Supervision service fo r  the construction of approxfmately I85 kilometers of a 
prgwssed AXWfinanced a l l  weather hfgfrway to  be located between K o s t Z  a d  EX 
Obeid in the Kardafan Region of Sudan, Africa. 

The proposed project co@sfsts of providing engineering ae,~icea: for: 
a) The minor mod2ficatian of plans, cross-sections axad 

quantit ies of an existing roadway design, the actual design 
of three road ataintenaace camps; 



Interested finns w i l l  be required to  submit, with the proposal, 
prequalification datn, as required an AID Standard f o m  (SF) 255. The 
proposal wfll requlire concurrent submission in two parts: 

~ a) The technical proposal, Part One and 



CBD Notice, Prequalification of Construction Contractors 

The Agency fo r  International Development (AID) acting as an agent f o r  the 
Roads and Bridges Public Corporation (RBPC) of the Government of Sudan 
requests prequalification data from interested U.S. f i r m s  J 

and joint  venture of such firms who can qualify, through experfence with 
projects of similar type and magnitude f o r  the construction of 185 km. of an 
all-weather, double bituminous asphalt susfaeed road located between &st& and 
El Obeid, lCordofan Region of the Democratic Republic of the Sudan, The 
Project consists of embankment, base, surface and drainage construction f o r  a 
completed roadway fac i l i ty .  The anticipated construction period is from March 
1986 t o  June 1990, 

Financing of t h i s  185 km. section w i l l  be under AID Project 650-0069, and 
finns w i l l  be pasid in  U.S, dollars and Sudanese pounds. A combination u d t  
price and lump sum contract i s  anticipated. Of the t o t a l  308 km. Kost i-El  
Obeid section, tbe African Development Bank w i l l  be concurrattly funding the 
construction of the remaining llS km. as a separate tendered contract, The 
AID financed construction contract w i l l  be a host country contract between the 
RBPC and the successful contractor. Engineering supervision of construction 
w i l l  be the responsibjllity of the RBPC ut i l iz ing  the services of an AXD 
financed U.S. Engineering firm. It is planned tha t  the  tender w i l l  c a l l  f o r  
the mazr+mm use of Sudanese Pounds and that bid analysis and award w i l l  be 
weighted, as t o  be described i n  the bid documents, by the highest component of  
rocdl currency tendered. Interested U.S.  contractors are recormnended t o  
investigate sub-contract &mmgements with Sudanese, or A32 Geographic Code 941 
c~unt.@rflrms. These flinns will. be eligible to  participate only as sub-cantractom mc 
this project. &%erest& US f irms m y  seek further information and pree~r;ralificatim 
cquest iws regarding this notice  am the Agmrcy for International CtevePopnt , CP,d 

kneeq, Africa Bureau Offlce of TeclmLcal Ressurcel;: M. 2440, Department of S%ate, W a s l x h & a n ,  
3052. Telephone 202-632 -8171 . Prequalif icat ian inf  ormatf on w i l l  be 

available a t  the above location-& February 1, 1985. I f  a joint, ventare seeka 
prequalification, qualification information must be supplied for a11 ffrms in 
the joint  venture, 

After receiving the qualifying fnformation, a list w23.l he established by 
the RBPC consisting of those firms t o  whom infitation for  bids w t f 3  Be 
issued, P r e q d i f i e d  firms wishing to subm%t bid& wP31 be reqvired t o  visit 
rhe Sudan. and the site of work before submitting bids, 

It is plzmed tbt the Invitation fo r  Bid Package (IP.8) w i l l  be atrailable 
t o  prequdif  ied contractors by October, 1985. m y  U. S , , Code 941 and joint a 

vrtazure f&ms thereof are e l ig ib le  t o  respond ts thfs preqwf i f i ca t fm rtatfce. 

Best Available Copy 


















